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NOVEL G PROTEIN-COUPLED RECEPTORS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

The present application claims priority of Application Serial No. 60/195,150, filed 2000 
April 6; Application Serial No. 60/195,099 filed 2000 April 6; Application Serial No. 

60/195,151 filed 2000 April 6; Application Serial No. 60/195,148 filed 2000 April 6; 
Application Serial No. 60/195,093 filed 2000 April 6; Application Serial No. 60/195,098 filed 
2000 April 6; and Application Serial No. 60/230,149 filed 2000 September 5; each of which is 
hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

The present invention relates generally to the fields of genetics and cellular and 
molecular biology. More particularly, the invention relates to novel G protein coupled 
receptors, to polynucleotides that encode such novel receptors, to reagents such as antibodies, 
probes, primers and kits comprising such antibodies, probes, primers related to the same, and to 
methods which use die novel G protein coupled receptors, polynucleotides or reagents. 

BACKGROUND OF THE INVENTION 

The G protein-coupled receptors (GPCRs) form a vast superfamily of cell surface 
receptors which are characterized by an amino-terminal extracellular domain, a carboxyl- 
terminal intracellular domain, and a serpentine structure that passes through the cell membrane 
seven times. Hence, such receptors are sometimes also referred to as seven transmembrane 
(7TM) receptors. These seven transmembrane domains define three extracellular loops and 
three intracellular loops, in addition to the amino- and carboxy- terminal domains. The 
extracellular portions of the receptor have a role in recognizing and binding one or more 
extracellular binding partners (eg., ligands), whereas the intracellular portions have a role in 
recognizing and communicating with downstream molecules in the signal transduction cascade. 

The G protein-coupled receptors bind a variety of ligands including calcium ions, 
hormones, chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, and even 
photons, and are important in die normal (and sometimes file aberrant) function of many cell 
types. [See generally Strosberg, Eur. J. Biochem. 196:1-10 (1991) and Bobme/ al., Biochem J. 
322: 1-18 (1997).] When a specific ligand binds to its corresponding receptor, the ligand 
typically stimulates the receptor to activate a specific heterotrimeric guanine-nucleotide-binding 



l 




[0005] 



[0006] 



WO 01/77330 PCTAJS01/11330 

regulatory protein (G-protein) that is coupled to the intracellular portion oF fie receptor' Tfoftj 

protein in turn transmits a si gnal to an effector molecule within the cell, by either stimulating or 
inhibiting the activity of that effector molecule. These effector molecules include adenylate 
cyclase, phospholipases and ion channels. Adenylate cyclase and phospholipa^s are enzymes 
that are involved in the production of the second messenger molecules cAMP, inositol 
triphosphate and diacyglycerol. It is through this sequence of events that an extracellular ligand 
stimuli exerts intracellular changes through a G protein-coupled receptor. Each such receptor 
has its own characteristic primary structure, expression pattern, ligand-binding profile, and 
intracellular effector system. 

Because of the vital role of G protein-coupled receptors in the communication between 
cells and their environment, such receptors are attractive targets for therapeutic intervention, for 
example by activating or antago nizin g such receptors. For receptors having a known ligand, the 
identification of agonists or antagonists may be sought specifically to enhance or inhibit the 
action of the ligand. Some G protein-coupled receptors have roles in disease pathogenesis (e.g, 
certain chemokine receptors that act as HIV co-receptors may have a role in AIDS 
pathogenesis), and are attractive targets for therapeutic intervention even in the absence of 
knowledge of the natural ligand of the receptor. Other receptors are attractive targets for 
therapeutic intervention by virtue of their expression pattern in tissues or cell types that are 
themselves attractive targets for therapeutic intervention. Examples of this latter category of 
receptors include receptors expressed in immune cells, which can be targeted to either inhibit 
autoimmune responses or to enhance immune responses to fight pathogens or cancer; and 
receptors expressed in the brain or other neural organs and tissues, which are likely targets in the 
treatment of mental disorder, depression, bipolar disease, or other neurological disorders. This 
latter category of receptor is also useful as a marker for identifying and/or purifying (e.g., via 
fluorescence-activated cell sorting) cellular subtypes that express the receptor. Unfortunately, 
only a limited number of G protein receptors from the central nervous system (CNS) are known. 
Thus, a need exists for G protein-coupled receptors that have been identified and show promise 
as targets for therapeutic intervention in a variety of animals, including humans. 

SUMMARY OF THE INVENTION 

The present invention relates to an isolated nucleic acid molecule that comprises a 
nucleotide sequence that encodes a polypeptide comprising an amino acid sequence homologous 
to sequences selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 116, or a 
fragment thereof. The nucleic acid molecule encodes at least a portion of nGPCR-x. In some 
embodiments, the nucleic acid molecule comprises a sequence that encodes a polypeptide 
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comprising a sequence selected from die group consisting of SEQ ED NO: 59 to SEQED 

NO:l 16, or a fragment thereof. In some embodiments, the nucleic acid molecule comprises a 
sequence homologous to a sequence selected from the group consisting of SEQ ID NO:l to SEQ 
ID NO:58, or a fragment thereof. In some embodiments, the nucleic acid molecule comprises a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58, and fragments 
thereof. 

[0007] According to some embodiments, die present invention provides vectors which comprise 

die nucleic acid molecule of die invention. In some embodiments, the vector is an expression 
vector. 

[0008] According to some embodiments, die present invention provides host cells which 

comprise the vectors of the invention. In some embodiments, the host cells comprise expression 
vectors. 

[0009] The present invention provides an isolated nucleic acid molecule comprising a 

nucleotide sequence complementary to at least a portion of a sequence selected from the group 
consisting of SEQ ID NO: 1 to SEQ ID NO:58, said portion comprising at least 10 nucleotides. 

[00010] The present invention provides a method of producing a polypeptide comprising a 

sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 1 1 6, or a 
homolog or fragment thereof. The method comprising the steps of introducing a recombinant 
expression vector that includes a nucleotide sequence that encodes the polypeptide into a 
compatible host cell, growing the host cell under conditions for expression of the polypeptide 
and recovering the polypeptide. 

[00011] The present invention provides an isolated antibody which binds to an epitope on a 

polypeptide comprising a sequence selected from the group consisting of SEQ ID NO: 59 to 
SEQ ID NO : 1 1 6, or a homolog or fragment thereof. 

[00012] The present invention provides an method of inducing an immune response in a mammal 

against a polypeptide comprising a sequence selected from the group consisting of SEQ ID 
NO:59 to SEQ ED NO: 1 16, or a homolog or fragment thereof. The method comprises 
administering to a mammal an amount of the polypeptide sufficient to induce said immune 
response. 

[00013] The present invention provides a method for identifying a compound which binds 

nGPCR-x. The method comprises the steps of contacting nGPCR-x with a compound and 
determining whether the compound binds nGPCR-x. 

[00014] The present invention provides a method for identifying a compound which binds a 

nucleic acid molecule encoding nGPCR-x. The method comprises the steps of contacting said 
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nucleic acid molecule encoding nGPCR-x with a compound and determining whether said” 

compound binds said nucleic acid molecule. 

[00015] The present invention provides a method for identifying a compound which modulates 

the activity of nGPCR-x. The method comprises the steps of contacting nGPCR-x with a 
compound and deter mining whether nGPCR-x activity has been modulated. 

[00016] The present invention provides a method of identifying an animal homolog of nGPCR-x. 

The method comprises the steps screening a nucleic acid database of the animal with a sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 5 8, or a portion thereof and 
determining whether a portion of said library or database is homologous to said sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 58, or portion thereof. 

[00017] The present invention provides a method of identifying an animal homolog of nGPCR-x. 

The methods comprises the steps screening a nucldc acid library of the animal with a nucleic 
acid molecule having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO:58, or a portion thereof; and determining whether a portion of said library or database is 
homologous to said sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID 
NO:58, or a portion thereof. 

[00018] Another aspect of the present invention relates to methods of screening a human subject 

to diagnose a disorder affecting the brain or genetic predisposition therefor. The methods 
comprise the steps of assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering an amino acid sequence, expression, or biological activity of at 
least one nGPCR-x that is expressed in the brain. The nGPCR-x comprise an amino acid 
sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO:l 16, and allelic 
variants thereof. A diagnosis of the disorder or predisposition is made from the presence or 
absence of the mutation. The presence of a mutation altering the amino acid sequence, 
expression, or biological activity of the nGPCR-x in the nucleic acid correlates with an 
increased risk of developing the disorder. 

[00019] The present invention further relates to methods of screening for a nGPCR-x hereditary 

mental disorder genotype in a human patient. The methods comprise the steps of providing a 
biological sample comprising nucleic acid from the patient, in which the nucleic acid includes 
sequences corresponding to alleles of nGPCR-x. The presence of one or more mutations in the 
nGPCR-x allele is indicative of a hereditary mental disorder genotype. 

[00020] The present invention provides kits for screening a human subject to diagnose mental 

disorder or a genetic predisposition therefor. The kits include an oligonucleotide useful as a 
probe for identifying polymorphisms in a human nGPCR-x gene. The oligonucleotide 
comprises 6-50 nucleotides in a sequence that is identical or complementary to a sequence of a 
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wild type human nGPCR-x gene sequence or nGPCR-x coding sequence, except for one 

sequence difference selected from the group consisting of a nucleotide addition, a nucleotide 
deletion, or nucleotide substitution. The kit also includes a media packaged with the 
oligonucleotide. The media contains information for identifying polymorphisms that correlate 
with mental disorder or a genetic predisposition therefor, the polymorphisms being identifiable 
using the oligonucleotide as a probe. 

[00021] The present invention further relates to methods of identifying nGPCR-x allelic variants 

that correlates with mental disorders. The methods comprise the steps of providing biological 
samples that comprise nucleic acid from a human patient diagnosed with a mental disorder, or 
from the patient’s genetic progenitors or progeny, and detecting in the nucleic acid the presence 
of one or more mutations in an nGPCR-x that is expressed in the brain. The nGPCR-x 
comprises an amino acid sequence selected from the group consisting of SEQ ID NO: 59 to SEQ 
ID NO: 116, and allelic variants thereof. The nucleic acid includes sequences corresponding to 
the gene or genes encoding nGPCR-x. The one or more mutations detected indicate an allelic 
variant that correlates with a mental disorder. 

[00022] The present invention further relates to purified polynucleotides comprising nucleotide 

sequences encoding alleles of nGPCR-x from a human with mental disorder. The 
polynucleotide hybridizes to the complement of a sequence selected from the group consisting 
of SEQ ID NO: 1 to SEQ ID NO:58 under the following hybridization conditions: (a) 
hybridization for 16 hours at 42°C in a hybridization solution comprising 50% formamide, 1% 
SDS, 1 M NaCl, 10% dextran sulfate and (b) washing 2 times for 30 minutes at 60°C in a wash 
solution comprising O.lx SSC and 1% SDS. The polynucleotide that encodes nGPCR-x amino 
acid sequence of the human differs from a sequence selected from the group consisting of SEQ 
ID NO:59 to SEQ ID NO:l 16 by at least one residue. 

[00023] The present invention also provides methods for identifying a modulator of biological 

activity of nGPCR-x comprising the steps of contacting a cell that expresses nGPCR-x in the 
presence and in the absence of a putative modulator compound and measuring nGPCR-x 
biological activity in the cell. The decreased or increased nGPCR-x biological activity in the 
presence versus absence of the putative modulator is indicative of a modulator of biological 
activity. 

[00024] The present invention further provides methods to identify compounds useful for the 

treatment of mental disorders. The methods comprise the steps of contacting a composition 
comprising nGPCR-x with a compound suspected of binding nGPCR-x. The binding between 
nGPCR-x and the compound suspected of binding nGPCR-x is detected. Compounds identified 
as binding nGPCR-x are candidate compounds useful for the treatment of mental disorder. 
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Compounds identified as binding nGPCR-x may be further tested in other assays including, but 

not limit ed to, in vivo models, in order to confirm or quantitate their activity. 

[00025] The present invention further provides methods for identifying a compound useful as a 

modulator of binding between nGPCR-x and a binding partner of nGPCR-x. The methods 
comprise the steps of contacting the binding partner and a composition comprising nGPCR-x in 
the presence and in the absence of a putative modulator compound and detecting binding 
between the binding partner and nGPCR-x. Decreased or increased binding between the 
binding partner and nGPCR-x in the presence of the putative modulator, as compared to binding 
in the absence of the putative modulator is indicative a modulator compound useful for the 
treatment of a related disease or disorder. Compounds identified as modulating binding between 
nGPCR-x and a nGPCR-x binding partner may be further tested in other assays including, but 
not limited to, in vivo models, in order to confirm or quantitate their activity as modulators. 

[00026] Another aspect of the present invention relates to methods of purifying a G protein from 

a sample con tainin g a G protein. The methods comprise the steps of contacting the sample with 
an nGPCR-x for a time sufficient to allow the G protein to form a complex with the nGPCR-x; 
isolating the complex from remaining components of the sample; maintaining the complex 
under conditions which result in dissociation of the G protein from the nGPCR-x; and isolating 
said G protein from the nGPCR-x. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Definitions 

. [00027] Various definitions are made throughout this document. Most words have die meaning 

that would be attributed to those words by one skilled in the art. Words specifically defined 
either below or elsewhere in this document have the meaning provided in the context of the 
present invention as a whole and as are typically understood by those skilled in the art. 

[00028] "Sy nth esized" as used herein and understood in the art, refers to polynucleotides 

produced by purely chemical, as opposed to enzymatic, methods. "Wholly" synthesized DNA 
sequences are therefore produced entirely by chemical means, and "partially" synthesized DNAs 
embrace those wherein only portions of the resulting DNA were produced by chemical means. 

[00029] By the term “region” is meant a physically contiguous portion of the primary structure of 

a biomolecule. In the case of proteins, a region is defined by a contiguous portion of the amino 
acid sequence of that protein. 

[00030] The term “domain” is herein defined as referring to a structural part of a biomolecule 

that contributes to a known or suspected function of the biomolecule. Domains may be co- 
extensive with regions or portions thereof; domains may also incorponte a portion of a 
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biomolecule that is distinct from a particular region, in addition to all or part of that region . 

Examples of GPCR protein domains include, but are not limited to, the extracellular (i.e, N- 
teiminal), transmembrane and cytoplasmic (i.e., C-terminal) domains, which are co-extensive 
with like-named regions of GPCRs; each of the seven transmembrane segments of a GPCR; and 
each of the loop segments (both extracellular and intracellular loops) connecting adjacent 
transmembrane segments. 

[00031] As used herein, the term “activity” refers to a variety of measurable indicia suggesting or 

revealing binding, either direct or indirect; affecting a response, i.e. having a measurable affect 
in response to some exposure or stimulus, including, for example, the affinity of a compound for 
directly binding a polypeptide or polynucleotide of the invention, or, for example, measurement 
of amounts of upstream or downstream proteins or other similar functions after some stimulus or 
event 

[00032] Unless indicated otherwise, as used herein, the abbreviation in lower case (gpcr) refers to 

a gene, cDNA, RNA or nucleic acid sequence, while the upper case version (GPCR) refers to a 
protein, polypeptide, peptide, oligopeptide, or amino acid sequence. The term “nGPCR-x” 
refers to any of the nGPCRs taught herein, while specific reference to a nGPCR (for example 
nGPCR-2073) refers only to that specific nGPCR. 

[00033] As used herein, the term “antibody” is meant to refer to complete, intact antibodies, and 

Fab, Fab’, F(ab)2, and other fragments thereof. Complete, intact antibodies include monoclonal 
antibodies such as murine monoclonal antibodies, chimeric antibodies and humanized 
antibodies. 

[00034] As used herein, the term “binding” means the physical or chemical interaction between 

two proteins or compounds or associated proteins or compounds or combinations thereof. 
Binding includes ionic, non-ionic, Hydrogen bonds, Van der Waals, hydrophobic interactions, 
etc. The physical interaction, the binding, can be either direct or indirect, indirect being through 
or due to the effects of another protein or compound. Direct binding refers to interactions that 
do not take place through or due to the effect of another protein or compound but instead are 
without other substantial chemical intermediates. Binding may be detected in many different 
manners. As a non-limiting example, the physical binding interaction between a nGPCR-x of 
file invention and a compound can be detected using a labeled compound. Alternatively, 
functional evidence of binding can be detected using, for example, a cell transfected with and 
expressing a nGPCR-x of the invention. Binding of the transfected cell to a ligand of the 
nGPCR-x that was transfected into the cell provides functional evidence of binding. Other 
methods of detecting binding are well known to those of skill in the art 



7 




WO 01/77330 PCT/US01/1 1330 

[00035] As used herein, the term “compound” means any identifiable chemical or molecule, 

including, but not limited to, small molecule, peptide, protein, sugar, nucleotide, or nucleic acid, 
and such compound can be natural or synthetic. 

[00036] As used herein, the term “complementary” refers to Watson-Crick basepairing between 

nucleotide units of a nucleic acid molecule. 

[00037] As used herein, the term “contacting” means bringing together, either directly or 

indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the 
invention. The polypeptide or polynucleotide can be in any number of buffers, salts, solutions 
etc. Contacting includes, for example, placing the compound into a beaker, microtiter plate, cell 
culture flask, or a microarray, such as a gene chip, or the like, which contains the nucleic acid 
molecule, or polypeptide encoding the nGPCR or fragment thereof. 

[00038] As used herein, the phrase “homologous nucleotide sequence,” or “homologous amho 

acid sequence,” or variations thereof, refers to sequences characterized by a homology, at the 
nucleotide level or amino acid level, of at least the specified percentage. Homologous 
nucleotide sequences include those sequences coding for isoforms of pioteins. Such isoforms 
can be expressed in different tissues of the same organism as a result o£ for example, alternative 
splicing of RNA. Alternatively, isoforms can be encoded by different genes. Homologous 
nucleotide sequences include nucleotide sequences encoding for a protein of a species other than 
humans, including, but not limited to, mammals. Homologous nucleotide sequences also 
include, but are not limited to, naturally occurring allelic variations and mutations of the 
nucleotide sequences set forth herein. A homologous nucleotide sequence does not, however, 
include the nucleotide sequence encoding other known GPCRs. Homologous amino acid 
sequences include those amino acid sequences which contain conservative amino acid 
substitutions and which polypeptides have the same binding and/or activity. A homologous 
amino acid sequence does not, however, include the amino acid sequence encoding other known 
GPCRs. Percent homology can be determined by, for example, the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for Unix, Genetics Computer Group, University 
Research Park, Madison WI), using the default settings, which uses the algorithm of Smith and 
Waterman (Adv. Appl. Math., 1981, 2, 482-489, which is incorporated herein by referencein its 
entirety). 

[00039] As used herein, the term "isolated" nucleic acid molecule refers to a nucleic acid 

molecule (DNA or RNA) that has been removed from its native environment Examples of 
isolated nucleic acid molecules include, but are not limited to, recombinant DNA molecules 
contained in a vector, recombinant DNA molecules maintained in a heterologous host cell, 
partially or substantially purified nucleic acid molecules, and synthetic DNA or RNA molecules. 
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[00040] As used herein, the terms “modulates” or “modifies” means an increase or decrease in 

the amount, quality, or effect of a particular activity or protein. 

[00041] As used herein, the term “oligonucleotide” refers to a series of linked nucleotide residues 

which has a sufficient number of bases to be used in a polymerase chain reaction (PCR). This 
short sequence is based on (or designed from) a genomic or cDNA sequence and is used to 
amplify, confirm, or reveal the presence of an identical, s imil ar or complementary DNA or RNA 
in a particular cell or tissue. Oligonucleotides comprise portions of a DNA sequence having at 
least about 10 nucleotides and as many as about 50 nucleotides, preferably about 15 to 30 
nucleotides. They are chemically synthesized and may be used as probes. 

[00042] As used herein, the term “probe” refers to nucleic acid sequences of variable length, 

preferably between at least about 10 and as many as about 6,000 nucleotides, depending on use. 
They are used in the detection of identical, similar, or complementary nucleic acid sequences. 
Longer length probes are usually obtained from a natural or recombinant source, are highly 
specific and much slower to hybridize than oligomers. They may be single- or double-stranded 
and carefully designed to have specificity in PCR, hybridization membrane-based, orELISA- 
like technologies. 

[00043] The term “preventing” refers to decreasing the probability that an organism contracts or 

develops an abnormal condition. 

[00044] The term “treating” refers to having a therapeutic effect and at least partially alleviating 

or abrogating an abnormal condition in the organism. 

[00045] The term “therapeutic effect” refers to the inhibition or activation factors causing or 

contributing to the abnormal condition. A therapeutic effect relieves to some extent one or more 
of the symptoms of the abnormal condition. In reference to the treatment of abnormal 
conditions, a therapeutic effect can refer to one or more of the following: (a) an increase in the 
proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., slowing or stopping) of 
cell death; (c) inhibition of degeneration; (d) relieving to some extent one or more of the 
symptoms associated with the abnormal condition; and (e) enhancing the function of the 
affected population of cells. Compounds demonstrating efficacy against abnormal conditions 
can be identified as described herein. 

[00046] The term “abnormal condition” refers to a function in the cells or tissues of an organism 

that deviates from their normal functions in that organism. An abnormal condition can relate to 
cell proliferation, cell differentiation, cell signaling, or cell survival. An abnormal condition 
may also include obesity, diabetic complications such as retinal degeneration, and irregularities 
in glucose uptake and metabolism, and fatty acid uptake and metabolism. 
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[00047] Abnormal cell proliferative conditions include cancers such as fibrotic and mesangial 

disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, diabetes 
mellitus, and inflammation. 

[00048] Abnormal differentiation conditions include, but are not limited to, neurodegenerative 

disorders, slow wound healing rates, and slow tissue grafting healing rates. Abnormal cell 
si gnal ing conditions include, but are not limited to, psychiatric disorders involving excess 
neurotransmitter activity. 

[00049] Abnormal cell survival conditions may also relate to conditions in which 

programmed cell death (apoptosis) pathways are activated or abrogated. A number of protein 
kinas es are associated with die apoptosis pathways. Aberrations in the function of any one of 
the protein kinases could lead to cell immortality or premature cell death. 

[00050] The term “administering” relates to a method of incorporating a compound into cells or 

tissues of an organism. The abnormal condition can be prevented or treated when the cells or 
tissues of the organism exist within the organism or outside of the organism. Cells existing 
outside the organism can be maintained or grown in cell culture dishes. For cells harbored 
within the organism, many techniques exist in the art to administer compounds, including (but 
not limited to) oral, parenteral, dermal, injection, and aerosol applications. For cells outside of 
the organism, multiple techniques exist in the art to administer the compounds, including (but 
not limited to) cell microinjection techniques, transformation techniques and carrier techniques. 

[00051] The abnormal condition can also be prevented or treated by administering a compound to 

a group of cells having an aberration in a signal transduction pathway to an organism. The 
effect of administering a compound on organism function can then be monitored. The organism 
is preferably a mouse, rat, rabbit, guinea pig or goat, more preferably a monkey or ape, and most 
preferably a human. 

[00052] By “amplification” it is meant increased numbers of DNA or RNA in a cell compared 

with normal cells. “Amplification” as it refers to RNA can be the detectable presence of RNA 
in cells, since in some normal cells there is no basal expression of RNA. In other normal cells, a 
basal level of expression exists, therefore in these cases amplification is the detection of at least 
1 to 2-fold, and preferably more, compared to the basal level. 

[00053] As used herein, the phrase “stringent hybridization conditions” or “stringent conditions” 

refers to conditions under which a probe, primer, or oligonucleotide will hybridize to its target 
sequence, but to no other sequences. Stringent conditions are sequence-dependent and will be 
different in different circumstances. Longer sequences hybridize specifically at higher 
temperatures. Generally, stringent conditions are selected to be about 5°C lower than the 
thermal melting point (T m ) for the specific sequence at a defined ionic strength and pH. The T m 
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is the temperature (under defined ionic strength, pH and nucleic acid concentration) at which 
50% of the probes complementary to the target sequence hybridize to the target sequence at 
equilibrium. Since the target sequences are generally present in excess, at Tm 50% of the 
probes are occupied at equilibrium. Typically, stringent conditions will be those in which the 
salt concentration is less than about 1 .0 M sodium ion, typically about 0.01 to 1.0 M sodium ion 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, 
primers or oligonucleotides (e.g. 10 to 50 nucleotides) and at least about 60°C for longer probes, 
primers or oligonucleotides. Stringent conditions may also be achieved with the addition of 
destabilizing agents, such as formamide. 

[00054] The amino acid sequences are presented in the amino to carboxy direction, from left to 

right The amino and carboxy groups are not presented in the sequence. The nucleotide 
sequences are presented by single strand only, in the 5’ to 3’ direction, from left to right 
Nucleotides and amin o acids are represented in the manner recommended by the IUPAC-IUB 
Biochemical Nomenclature Co mmis sion or (for amino acids) by three letters code. 
Polynucleotides 

[00055] The present invention provides purified and isolated polynucleotides (e.g^ DNA 

sequences and RNA transcripts, both sense and complementary antisense strands, both single- 
and double-stranded, including splice variants thereof) that encode unknown G protein-coupled 
receptors heretofore termed novel GPCRs, or nGPCRs. These genes are described herein and 
designated herein collectively as nGPCR-x (where x is 86-93, 2588, 2589, 2591, 2592, 2593, 
2594, 2595, 2596, 2598, 2600, 2601, 2602, 2603, 2604, 2606, 2607, 2608, 2609, 2610, 2611, 
2613, 2614, 2615, 2616, 2617, 2618, 2619, 2621, 2624, 2625, 2626, 2627, 2628, 2629, 2630, 
2631, 2632, 2633, 2634, 2635, 2636, 2637, 2639, 2640, 2641, 2642, 2643, 2644, and 2645). 
Table 1 below identifies the novel gene sequence nGPCR-x designation, the SEQ ID NO: of the 
gene sequence, the SEQ ID NO: of the polypeptide encoded thereby, and the U.S. Provisional 
Application in which the gene sequence has been disclosed. 

Table 1 



nGPCR 


Nucleotide 
Sequence 
(SEQ ID 
NO:) 


Amino acid 
Sequence 
(SEQ ID 
NO:) 


Originally 
filed in: 




nGPCR 


Nucleotide 
Sequence 
(SEQ ID 
NO:) 


Amino acid 
Sequence 
(SEQ ID 
NO:) 


Originally 
filed in: 
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59 


A 




2613 


30 


88 


D 


87 


2 


60 


A 




2614 


31 


89 
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88 
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61 


A 




2615 


32 


90 
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89 


4 


62 


A 




2616 


33 


91 
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90 


5 


63 


A 




2617 


34 


92 
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91 


6 


64 


A 




2618 


35 


93 
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92 
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65 


A 




2619 


36 


94 
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93 
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66 


A 




2621 


37 


95 
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93 
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67 


G 




2624 


38 


96 
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2588 


10 


68 


B 
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39 


97 
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2589 
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69 


B 




2626 


40 


98 


E 
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2591 


12 


70 


B 




2627 


41 


99 
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2592 


13 


71 


B 




2628 


42 


100 


E 


2593 


14 


72 


B 




2629 


43 


101 


E 


2594 


15 


73 


B 




2630 


44 


102 
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2595 


16 


74 


B 




2631 


45 


103 
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2596 


17 


75 


B 




2632 


46 


104 


E 


2598 


18 


76 


B 
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47 


105 


E 


2600 


19 


77 


B 
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48 


106 
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2601 


20 


78 


C 




2635 


49 


107 
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2602 


21 


79 


C 
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50 


108 
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C 
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109 
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110 
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C 
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2609 
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85 
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2643 


56 


114 


F 


2610 


28 


86 


C 




2644 


57 


115 
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2611 


29 


87 


C 




2645 


58 


116 


F 



Legend 

A= Ser. No. 60/195,150 B= Ser. No. 60/195,099 

C= Ser. No. 60/195,151 D=Ser.No. 60/195,148 

E= Ser. No. 60/195,093 F= Ser. No. 60/195,098 

G= Ser. No. 60/230,149 



[00056] When a specific nGPCR is identified (for example nGPCR-261 1), it is understood that 

only that specific nGPCR is being referred to. 

[00057] It is well known that GPCRs are expressed in many different tissues, including the brain. 

Accordingly, the nGPCR-x of the present invention may be useful, inter alia, for treating and/or 
diagnosing mental disorders. Following the techniques described in Example 5, below, those 
skilled in the art could readily ascertain if nGPCR-x is expressed in a particular tissue or region. 

[00058] The invention provides purified and isolated polynucleotides (e.g. , cDNA, genomic 

DNA, synthetic DNA, RNA, or combinations thereof, whether single- or double-stranded) that 
comprise a nucleotide sequence encoding the amin o acid sequence of the polypeptides of the 
invention. Such polynucleotides are useful for recombinantly expressing the receptor and also 
for detecting expression of the receptor in cells (e.g., using Northern hybridization and in situ 
hybridization assays). Such polynucleotides also are useful in the design of antisense and other 
molecules for the suppression of the expression of nGPCR-x in a cultured cell, a tissue, or an 
animal; for therapeutic purposes; or to provide a model for diseases or conditions characterized 
by aberrant nGPCR-x expression. Specifically excluded from the definition of polynucleotides 
of the invention are entire isolated, non-recombinant native chromosomes of host cells. A 
preferred polynucleotide has a sequence selected from the group consisting of SEQ ID NO:l to 
SEQ ID NO:58, which correspond to naturally occurring nGPCR-x sequences. It will be 
appreciated that numerous other polynucleotide sequences exist that also encode nGPCR-x 
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having the sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO:116, 

due to the well-known degeneracy of the universal genetic code. 

[00059] The invention also provides a purified and isolated polynucleotide comprising a 

nucleotide sequence that encodes a mammalian polypeptide, wherein the polynucleotide 
hybridizes to a polynucleotide having the sequence set forth in sequences selected from the 
group consisting of SEQ ID NO: 1 to SEQ ID NO:58, or the non-coding strand complementary 
thereto, under the following hybridization conditions: 

(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50% 
formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate; and 

(b) washing 2 times for 30 minutes each at 60°C in a wash solution comprising 0.1% 
SSC, 1% SDS. Polynucleotides that encode a human allelic variant are highly preferred. 

[00060] The present invention relates to molecules which comprise the gene sequences that 

encode the nGPCRs; constructs and recombinant host cells incorporating the gene sequences; 
the novel GPCR polypeptides encoded by the gene sequences; antibodies to the polypeptides 
and homologs; kits employing the polynucleotides and polypeptides, and methods of making 
and using all of the foregoing. In addition, the present invention relates to homologs of the gene 
sequences and of the polypeptides and methods of making and using the same. 

[00061] Genomic DNA of the invention comprises the protein-coding region for a polypeptide of 

the invention and is also intended to include allelic variants thereof. It is widely understood 
that, for many genes, genomic DNA is transmbed into RNA transcripts that undergo one or 
more splicing events wherein intron ( i.e. , non-coding regions) of the transcripts are removed, or 
“spliced out” RNA transcripts that can be spliced by alternative mechanisms, and therefore be 
subject to removal of different RNA sequences but still encode a nGPCR-x polypeptide, are 
referred to in the art as splice variants which are embraced by the invention. Splice variants 
comprehended by the invention therefore are encoded by the same original genomic DNA 
sequences but arise from distinct mRNA transcripts. Allelic variants are modified forms of a 
wild-type gene sequence, the modification resulting from recombination during chromosomal 
segregation or exposure to conditions which give rise to genetic mutation. Allelic variants, like 
wild type genes, are naturally occurring sequences (as opposed to non-naturally occurring 
variants that arise from in vitro manipulation). 

[00062] The invention also comprehends cDNA that is obtained through reverse transcription of 

an RNA polynucleotide encoding nGPCR-x (conventionally followed by second strand 
synthesis of a complementary strand to provide a double-stranded DNA). 

[00063] Preferred DNA sequences encoding human nGPCR-x polypeptides are selected from the 

group consisting of SEQ ID NO: 1 to SEQ ED NO:58. A preferred DNA of the invention 



13 




WO 01/77330 PCT/US01/1 1330 

comprises a double stranded molecule along with the complementary molecule (the “non-coding 

strand” or “complement”) having a sequence unambiguously deducible from die coding strand 
according to Watson-Crick base-pairing rules for DNA. Also preferred are other 
polynucleotides encoding the nGPCR-x polypeptide selected from the group consisting of SEQ 
ID NO:59 to SEQ ID NO:116, which differ in sequence from the polynucleotides selected from 
the group consisting of SEQ ID NO: 1 to SEQ ID NO:58, by virtue of die well-known 
degeneracy of the universal nuclear genetic code. 

[00064] The invention further embraces other species, preferably mammalian, homologs of the 

h uman nGPCR-x DNA. Species homologs, sometimes referred to as “orthologs,” in general, 
share at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least 65%, at least 
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 98%, or at least 
99% homology with human DNA of the invention. Generally, percent sequence “homology” 
with respect to polynucleotides of the invention may be calculated as the percentage of 
nucleotide bases in the candidate sequence that are identical to nucleotides in the nGPCR-x 
sequence set forth in sequences selected from the group consisting of SEQ ID NO: 1 to SEQ ID 
NO:58, after aligning the sequences and introducing gaps, if necessary, to achieve the maximum 
percent sequence identity. 

[00065] Polynucleotides of the invention permit identification and isolation of polynucleotides 

encoding related nGPCR-x polypeptides, such as human allelic variants and species homologs, 
by well-known techniques including Southern and/or Northern hybridization, and polymerase 
chain reaction (PCR). Examples of related polynucleotides include human and non-human 
genomic sequences, including allelic variants, as well as polynucleotides encoding polypeptides 
homologous to nGPCR-x and structurally related polypeptides sharing one or more biological, 
immunological, and/or physical properties of nGPCR-x. Non-human species genes encoding 
proteins homologous to nGPCR-x can also be identified by Southern and/or PCR analysis and 
are useful in animal models for nGPCR-x disorders. Knowledge of the sequence of a human 
nGPCR-x DNA also makes possible through use of Southern hybridization or polymerase chain 
reaction (PCR) the identification of genomic DNA sequences encoding nGPCR-x expression 
control regulatory sequences such as promoters, operators, enhancers, repressors, aid the like. 
Polynucleotides of the invention are also useful in hybridization assays to detect the capacity of 
cells to express nGPCR-x. Polynucleotides of the invention may also provide a basis for 
diagnostic methods useful for identifying a genetic alterations) in a nGPCR-x locus that 
underlies a disease state or states, which information is useful both for diagnosis and for 
selection of therapeutic strategies. 
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[00066] According to the present invention, the nGPCR-x nucleotide sequences disclosed herein 

may be used to identify homologs of the nGPCR-x, in other animals, including but not limited to 
humans and other mammals , and invertebrates. Any of the nucleotide sequences disclosed 
herein, or any portion thereof can be used, for example, as probes to screen databases or nucleic 
acid libraries, such as, for example, genomic or cDNA libraries, to identify homologs, using 
screening procedures well known to those skilled in die art Accordingly, homologs having at 
least 50%, more preferably at least 60%, more preferably at least 70%, more preferably at least 
80%, more preferably at least 90%, more preferably at least 95%, and most preferably at least 
100% homology with nGPCR-x sequences can be identified 
[00067] The disclosure herein of full-length polynucleotides encoding nGPCR-x polypeptides 

makes readily available to the worker of ordinary skill in the art every possible fragment of the 
full-length polynucleotide. • 

[00068] One preferred embodiment of the present invention provides an isolated nucleic acid 

molecule comprising a sequence homologous sequences selected from the group consisting of 
SEQ ID NO:l to SEQ ID NO:58, and fragments thereof. Another preferred embodiment 
provides an isolated nucleic acid molecule comprising a sequence selected from the group 
consisting of SEQ ID NO: 1 to SEQ ID NO:58, and fragments thereof. 

[00069] As used in the present invention, fragments of nGPCR-x-encoding polynucleotides 

comprise at least 10, and preferably at least 12, 14, 16, 18, 20, 25, 50, or 75 consecutive 
nucleotides of a polynucleotide encoding nGPCR-x. Preferably, fragment polynucleotides of 
the invention comprise sequences unique to the nGPCR-x-encoding polynucleotide sequence, 
and therefore hybridize under highly stringent or moderately stringent conditions only (i.e . , 
“specifically”) to polynucleotides encoding nGPCR-x (or fragments thereof). Polynucleotide 
fragments of genomic sequences of the invention comprise not only sequences unique to the 
coding region, but also include fragments of the full-length sequence derived from introns, 
regulatory regions, and/or other non-translated sequences. Sequences unique to polynucleotides 
of die invention are recognizable through sequence comparison to other known polynucleotides, 
and can be identified through use of alignment programs routinely utilized in the art, eg., those 
made available in public sequence databases. Such sequences also are recognizable from 
Southern hybridization analyses to determine the number of fragments of genomic DNA to 
which a polynucleotide will hybridize. Polynucleotides of the invention can be labeled in a 
maimer that permits their detection, including radioactive, fluorescent, and enzymatic labeling. 
[00070] Fragment polynucleotides are particularly useful as probes for detection of full-length or 

fragments of nGPCR-x polynucleotides. One or more polynucleotides can be included in kits 
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that are used to detect the presence of a polynucleotide encoding nGPCR-x, or used to detect 

variations in a polynucleotide sequence encoding nGPCR-x. 

[00071] The invention also embraces DNAs encoding nGPCR-x polypeptides that hybridize 

under moderately stringent or high stringency conditions to the non-coding strand, or 
complement, of the polynucleotides set forth in sequences selected from the group consisting of 
SEQ ID NO: 1 to SEQ ID NO:58. 

[00072] Exemplary highly stringent hybridization conditions are as follows: hybridization at 

42°C in a hybridization solution comprising 50% foimamide, 1% SDS, 1 M NaCl, 10% Dextxan 
sulfate, and washing twice for 30 minutes at 60°C in a wash solution comprising 0.1X SSC and 
1% SDS. It is understood in the art that conditions of equivalent stringency can be achieved 
through variation of temperature and buffer, or salt concentration as described Ausubel et al. 
(Eds.), Protocols in Molecular Biology , John Wiley & Sons (1994), pp. 6.0.3 to 6.4.10. . 
Modifications in hybridization conditions can be empirically determined or precisely calculated 
based on the length and the percentage of guanosine/cytosine (GC) base pairing of the probe. 

The hybridization conditions can be calculated as described in Sambrook, e/ a/., (Eds.), 
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory Press: Cold Spring 
Harbor, New York (1989), pp. 9.47 to 9.51. 

[00073] With tide knowledge of the nucleotide sequence information disclosed in the present 

invention, one skilled in the art can identify and obtain nucleotide sequences which encode 
nGPCR-x from different sources (z.e., different tissues or different organisms) through a variety 
of means well known to the skilled artisan and as disclosed by, for example, Sambrook et al., 
"Molecular cloning: a laboratory manual", Second Edition, Cold Spring Harbor Press, Cold 
Spring Harbor, NY (1989), which is incorporated herein by reference in its entirety. 

[00074] For example, DNA that encodes nGPCR-x may be obtained by screening of mRNA, 

cDNA, or genomic DNA with oligonucleotide probes generated from the nGPCR-x gene 
sequence information provided herein. Probes may be labeled with a detectable group, such as a 
fluorescent group, a radioactive atom or a chemiluminescent group in accordance with 
procedures known to the skilled artisan and used in conventional hybridization assays, as 
described by, for example, Sambrook et ah 

[00075] A nucleic acid molecule comprising any of the nGPCR-x nucleotide sequences described 

above can alternatively be synthesized by use of the polymerase chain reaction (PCR) 
procedure, with the PCR oligonucleotide primers produced from the nucleotide sequences 
provided herein. See U.S. Patent Numbers 4,683,195 to Mullis et al and 4,683,202 to Mullis. 
The PCR reaction provides a method for selectively increasing the concentration of a particular 
nucleic acid sequence even when that sequence has not been previously purified and is present 
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only in a single copy in a particular sample. The method can be used to amplify either single or 

double-stranded DNA. The essence of the method involves the use of two oligonucleotide 
probes to serve as primers for the templatedependent, polymerase mediated replication of a 
desired nucleic acid molecule. 

[00076] A wide variety of alternative cloning and in vitro amplification methodologies are well 

known to those skilled in the art Examples of these techniques are found in, for example, 
Berger et cd. 9 Guide to Molecular Cloning Techniques, Methods in Enzymology 152, Academic 
Press, Inc., San Diego, CA (Berger), which is incorporated herein by reference in its entirety. 

[00077] Automated sequencing methods can be used to obtain or verify the nucleotide sequence 

of nGPCR-x. The nGPCR-x nucleotide sequences of the present invention are believed to be 
100% accurate. However, as is known in the art, nucleotide sequence obtained by automated 
methods may contain some errors. Nucleotide sequences determined by automation are 
typically at least about 90%, more typically at least about 95% to at least about 99.9% identical 
to the actual nucleotide sequence of a given nucleic acid molecule. The actual sequence may be 
more precisely determined using manual sequencing methods, which are well known in the art 
An error in a sequence which results in an insertion or deletion of one or more nucleotides may 
result in a frame shift in translation such that the predicted amino acid sequence will differ from 
that which would be predicted from the actual nucleotide sequence of the nucleic acid molecule, 
starting at the point of the mutation. 

[00078] The nucleic acid molecules of the present invention, and fragments derived therefrom, 

are useful for screening for restriction fragment length polymorphism (RFLP) associated with 
certain disorders, as well as for genetic mapping. 

[00079] The polynucleotide sequence information provided by the invention makes possible 

large-scale expression of the encoded polypeptide by techniques well known and routinely 
practiced in the art. 

Vectors 

[00080] Another aspect of the present invention is directed to vectors, or recombinant expression 

vectors, comprising any of the nucleic acid molecules described above. Vectors are used herein 
either to amplify DNA or RNA encoding nGPCR-x and/or to express DNA which encodes 
nGPCR-x. Preferred vectors include, but are not limited to, plasmids, phages, cosmids, 
episomes, viral particles or viruses, and integratable DNA fragments (z.e, fragments integratable 
into the host genome by homologous recombination). Preferred viral particles include, but are 
not limited to, adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 
associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses. Preferred 
expression vectors include, but are not limited to, pcDNA3 (Invitrogen) and pSVL (Pharmacia 
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Biotech). Other expression vectors include, but are not limited to, pSPORT™ vectors, pGEM™ 

vectors (Promega), pPROEXvectors™ (LTI, Bethesda, MD), Bluescript™ vectors (Stratagene), 
pQE™ vectors (Qiagen), pSE420™ (Invitrogen), and pYES2™{Invitrogen). 

[00081] Expression constructs preferably comprise GPCR-x-encoding polynucleotides 

operatively linked to an endogenous or exogenous expression control DNA sequence and a 
transcription terminator. Expression control DNA sequences include promoters, enhancers, 
operators, and regulatory element binding sites generally, and aie typically selected based on the 
expression systems in which the expression construct is to be utilized. Preferred promoter and 
enhancer sequences are generally selected for the ability to increase gene expression, while 
operator sequences are generally selected for the ability to regulate gene expression. Expression 
constructs of the invention may also include sequences encoding one or more selectable markers 
that permit identification of host cells bearing the construct Expression constructs may also 
include sequences that facilitate, and preferably promote, homologous recombination in a host 
cell. Preferred constructs of the invention also include sequences necessary for replication in a 
host cell. 

[00082] Expression constructs are preferably utilized for production of an encoded protein, but 

may also be utilized simply to amplify a nGPCR-x-encoding polynucleotide sequence. In 
preferred embodiments, the vector is an expression vector wherein the polynucleotide of the 
invention is operatively linked to a polynucleotide comprising an expression control sequence. 
Autonomously replicating recombinant expression constructs such as plasmid and viral DNA 
vectors incorporating polynucleotides of the invention are also provided. Preferred expression 
vectors are replicable DNA constructs in which a DNA sequence encoding nGPCR-x is 
operably linked or connected to suitable control sequences capable of effecting the expression of 
the nGPCR-x in a suitable host. DNA regions are operably linked or connected when they are 
functionally related to each other. For example, a promoter is operably linked or connected to a 
coding sequence if it controls the transcription of the sequence. Amplification vectors do not 
require expression control domains, but rather need only the ability to replicate in a host, usually 
conferred by an origin of replication, and a selection gene to facilitate recognition of 
transformants. The need for control sequences in the expression vector will vary depending 
upon the host selected and the transformation method chosen. Generally, control sequences 
include a transcriptional promoter, an optional operator sequence to control transcription, a 
sequence encoding suitable mRNA ribosomal binding and sequences which control the 
termination of transcription and translation. 

[00083] Preferred vectors preferably contain a promoter that is recognized by the host organism. 

The promoter sequences of the present invention may be prokaryotic, eukaryotic or viral. 
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Examples of suitable prokaryotic sequences include the ft and Pl promoters of bacteriophage 

lambda (The bacteriophage Lambda, Hershey, A. D., Ed., Cold Spring Harbor Press, Cold 
Spring Harbor, NY (1973), which is incorporated herein by reference in its entirety; lambda n, 
Hendrix, R W., Ed., Cold Spring Harbor Press, Cold Spring Harbor, NY (1980), which is 
incorporated herein by reference in its entirety); the tip, recA, heat shock, and lacZ promoters of 
E. coli and the SV40 early promoter (Benoist et ah Nature, 1981, 290 , 304-310, which is 
incorporated herein by reference in its entirety). Additional promoters include, but are not 
limited to, mouse mammary tumor virus, long terminal repeat of human immunodeficiency 
virus, maloney virus, cytomegalovirus immediate early promoter, Epstein Barr virus, Rous 
sarcoma virus, human actin, human myosin, human hemoglobin, human muscle creatine, and 
human metalothionein. 

[00084] Additional regulatory sequences can also be included in preferred vectors. Preferred 

examples of suitable regulatoiy sequences are represented by the Shine-Dalgamo of the 
replicase gene of the phage MS-2 and of the gene ell of bacteriophage lambda. The Shine- 
Dalgamo sequence may be directly followed by DNA encoding nGPCR-x and result in the 
expression of the mature nGPCR-x protein. 

[00085] Moreover, suitable expression vectors can include an appropriate marker that allows the 

screening of the transformed host cells. The transformation of the selected host is carried out 
using any one of the various techniques well known to the expert in the art and described in 
Sambrook et aL, supra . 

[00086] An origin of replication can also be provided either by construction of the vector to 

include an exogenous origin or may be provided by the host cell chromosomal replication 
mechanism. If the vector is integrated into the host cell chromosome, the latter may be 
sufficient Alternatively, rather than using vectors which contain viral origins of replication, one 
skilled in the art can transform mammalian cells by the method of co-transformation with a 
selectable marker and nGPCR-x DNA. An example of a suitable marker is dihydrofolate 
reductase (DHFR) or thymidine kinase {see, U.S. Patent No. 4,399,21 6). 

[00087] Nucleotide sequences encoding GPCR-x may be recombined with vector DNA in 

accordance with conventional techniques, including blunt-ended or staggered-ended termini for 
ligation, restriction enzyme digestion to provide appropriate termini, filling in of cohesive ends 
as appropriate, alkaline phosphatase treatment to avoid undesiderable joining, and ligation with 
appropriate ligases. Techniques for such manipulation are disclosed by Sambrook et al., supra 
and are well known in the art Methods for construction of mammalian expression vectors are 
disclosed in, for example, Okayama et ah. Mol. Cell. Biol., 1983,5, 280, Cosman et ah, Moh 
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Immunol ., 1986, 23, 935, Cosman ei al.. Nature , 1984, 312 , 768, EP-A-0367566, and WO 

91/1 8982, each of which is incorporated herein by reference in its entirety. 

Host cells 

[00088] According to another aspect of the invention, host cells are provided, induding 

prokaryotic and eukaryotic cells, comprising a polynucleotide of the invention (or vector of the 
invention) in a manner that permits expression of the encoded nGPCR-x polypeptide. 
Polynucleotides of the invention may be introduced into the host cell as part of a circular 
plasmid, or as linear DNA comprising an isolated protein coding region or a viral vector. 
Methods for introducing DNA into the host cell that are well known and routinely practiced in 
the art include transformation, transfection, electroporation, nuclear injection, or fusion with 
carriers such as liposomes, micelles, ghost cells, and protoplasts. Expression systems of the 
invention include bacterial, yeast, fungal, plant, insect, invertebrate, vertebrate, and mammalian 
cells systems. 

[00089] The invention provides host cells that are transformed or transfected (stably or 

transiently) with polynucleotides of the invention or vectors of the invention. As stated above, 
such host cells are useful for amplifying the polynucleotides and also for expressing 
the nGPCR-x polypeptide or fragment thereof encoded by the polynucleotide. 

[00090] In still another related embodiment, the invention provides a method for producing a 

nGPCR-x polypeptide (or fragment thereof) comprising the steps of growing a host cel of the 
invention in a nutrient medium and isolating the polypeptide or variant thereof from the cell or 
the medium. Because nGPCR-x is a seven transmembrane receptor, it will be appreciated that, 
for some applications, such as certain activity assays, the preferable isolation may involve 
isolation of cell membranes containing the polypeptide embedded therein, whereas for other 
applications a more complete isolation may be preferable. 

[00091] According to some aspects of the present invention, transformed host cells having an 

expression vector comprising any of the nucleic acid molecules described above are provided. 
Expression of the nucleotide sequence occurs when the expression vector is introduced into an 
appropriate host cell. Suitable host cells for expression of the polypeptides of the invention 
include, but are not limit ed to, prokaryotes, yeast, and eukaryotes. If a prokaryotic expression 
vector is employed, then the appropriate host cell would be any prokaryotic cell capable of 
expressing the cloned sequences. Suitable prokaryotic cells include, but are not limited to, 
bacteria of the genera Escherichia, Bacillus , Salmonella , Pseudomonas , Streptomyces, and 
Staphylococcus . 

[00092] If an eukaryotic expression vector is employed, then the appropriate host cell would be 

any eukaryotic cell capable of expressing the cloned sequence. Preferably, eukaryotic cells are 
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cells of higher eukaryotes. Suitable eukaryotic cells include, but are not limited to, nonhuman 
mammalia n tissue culture cells and human tissue culture cells. Preferred host cells include, but 
are not limited to, insect cells, HeLa cells, Chinese hamster ovary cells (CHO cells), African 
green monkey kidney cells (COS cells), human HEK-293 cells, and murine 3T3 fibroblasts. 
Propagation of such cells in cell culture has become a routine procedure (see. Tissue Culture, 
Academic Press, Kruse and Patterson, eds. (1973), which is incorporated herein by reference in 
its entirety). 

[00093] In addition, a yeast host may be employed as a host cell. Preferred yeast celt include, 

but are not limited to, die genera Saccharomyces , Pichia , and Kluveromyces. Preferred yeast 
hosts are S. cerevisiae and P. pastoris . Preferred yeast vectors can contain an origin of 
replication sequence from a 2T yeast plasmid, an autonomously replication sequence (ARS), a 
promoter region, sequences for polyadenylation, sequences for transcription termination, and a 
selectable marker gene. Shuttle vectors for replication in both yeast and£. coli are also 
included herein. 

[00094] Alternatively, insect cells may be used as host cells. In a preferred embodiment, the 

polypeptides of the invention are expressed using a baculovirus expression system (see, Luckow 
ei al , Bio/Technology, 1988, 6, 47, Baculovirus Expression Vectors: A Laboratory Manual, 
O’Rielly et al (Eds.), W.H. Freeman and Company, New York, 1992, and U.S. Patent No. 
4,879,236, each of which is incorporated herein by reference in its entirety). In addition, the 
MAXBAC™ complete baculovirus expression system (Invitrogen) can, for example, be used for 
production in insect cells. 

[00095] Host cells of the invention are a valuable source of immunogen for development of 

antibodies specifically immunoreactive with nGPCR-x. Host cells of the invention are also 
useful in methods for the large-scale production of nGPCR-x polypeptides wherein the cells axe 
grown in a suitable culture medium and the desired polypeptide products are isolated from the 
cells, or from the medium in which the cells are grown, by purification methods known in the 
art, e.g., conventional chromatographic methods including immunoaffinity chromatography, 
receptor affinity chromatography, hydrophobic interaction chromatography, lectin affinity 
chromatography, size exclusion filtration, cation or anion exchange chromatography, high 
pressure liquid chromatography (HPLC), reverse phase HPLC, and the like. Still other methods 
of purification include those methods wherein the desired protein is expressed and purified as a 
fusion protein having a specific tag, label, or chelating moiety that is recognized by a specific 
binding partner or agent The purified protein can be cleaved to yield the desired protein, or can 
be left as an intact fusion protein. Cleavage of the fusion component may produce a form of the 
desired protein having additional amino acid residues as a result of the cleavage process. 
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[00096] Knowledge of nGPCR-x DNA sequences allows for modification of cells to permit, or 

increase, expression of endogenous nGPCR-x. Cells can be modified (eg., by homologous 
recombination) to provide increased expression by replacing, in whole or in part, the naturally 
occurring nGPCR-x promoter with all or part of a heterologous promoter so that the cells 
express nGPCR-x at higher levels. The heterologous promoter is inserted in such a manner that 
it is operatively linked to endogenous nGPCR-x encoding sequences. (See, for example, PCT 
International Publication No. WO 94/12650, PCT International Publication No. WO 92/20808, 
and PCT International Publication No. WO 91/09955.) It is also contemplated that, in addition 
to heterologous promoter DNA, amplifiable marker DNA (eg., ada, dhff, and the 
multifunctional CAD gene which encodes carbamoyl phosphate synthase, aspartate 
transcarbamylase, and dihydroorotase) and/or intron DNA may be inserted along with the 
heterologous promoter DNA. If linked to the nGPCR-x coding sequence, amplification of the 
marker DNA by standard selection methods results in co-amplification of the nGPCR-x coding 
sequences in tire cells. 

Knock-outs 

[00097] The DNA sequence information provided by the present invention also makes possible 

the development (e.g., by homologous recombination or 'knock-out" strategies; see Capecchi, 
Science 244: 1 288-1292 (1989), which is incorporated herein by reference) of animals that fail to 
express functional nGPCR-x or that express a variant of nGPCR-x. Such animals (especially 
small laboratory animals such as rats, rabbits, and mice) are useful as models for studying them 
vivo activities of nGPCR-x and modulators of nGPCR-x. 

Antisense 

[00098] Also made available by the invention are anti-sense polynucleotides that recognize and 

hybridize to polynucleotides encoding nGPCR-x. Full-length and fragment anti-sense 
polynucleotides are provided. Fragment antisense molecules of the invention include (i) those 
that specifically recognize and hybridize to nGPCR-x RNA (as determined by sequence 
comparison of DNA encoding nGPCR-x to DNA encoding other known molecules). 
Identification of sequences unique to nGPCR-x encoding polynucleotides can be deduced 
through use of any publicly available sequence database, and/or through use of commercially 
available sequence comparison programs. After identification of the desired sequences, 
isolation through restriction digestion or amplification using any of the various polymerase 
chain reaction techniques well known in the art can be performed. Anti-sense polynucleotides 
are particularly relevant to regulating expression of nGPCR-x by those cells expressing nGPCR- 
xmRNA. 
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[00099] Antisense nucleic acids (preferably 10 to 30 base-pair oligonucleotides) capable of 

specifically binding to nGPCR-x expression control sequences or nGPCR-x RNA are introduced 
into cells (eg., by a viral vector or colloidal dispersion system such as a liposome). The 
antisense nucleic acid binds to the nGPCR-x target nucleotide sequence in the cell and prevents 
transcription and/or translation of the target sequence. Phosphorothioate and 
methylphosphonate antisense oligonucleotides are specifically contemplated for therapeutic use 
by die invention. The antisense oligonucleotides may be further modified by adding poly-L- 
lysine, transferrin polylysine, or cholesterol moieties at their 5’ end Suppression of nGPCR-x 
expression at either the transcriptional or translational level is useful to generate cellular or 
animal models for diseases/conditions characterized by aberrant nGPCR-x expression. 

[000100] Antisense oligonucleotides, or fragments of sequences selected from the group 

consisting of SEQ ED NO:l to SEQ ED NO:58, or sequences complementary or homologous 
thereto, derived from the nucleotide sequences of the present invention encoding nGPCR-x are 
useful as diagnostic tools for probing gene expression in various tissues. For example, tissue 
can be probed in situ with oligonucleotide probes carrying detectable groups by conventional 
autoradiography techniques to investigate native expression of this enzyme or pathological 
conditions relating thereto. Antisense oligonucleotides are preferably directed to regulatory 
regions of sequences selected from the group consisting of SEQ ID NO: 1 to SEQ ED NO:58 s or 
mRNA corresponding thereto, including, but not limited to, the initiation codon, TATA box, 
enhancer sequences, and the like. 

Transcription factors 

[000101] The nGPCR-x sequences taught in the present invention facilitate the design of novel 
transcription factors for modulating nGPCR-x expression in native cells and animals, and cells 
transformed or transfected with nGPCR-x polynucleotides. For example, the Cy%-His 2 zinc 
finger proteins, which bind DNA via their zinc finger domains, have been shown to be amenable 
to structural changes that lead to the recognition of different target sequences. These artificial 
zinc finger proteins recognize specific target sites with high affinity and low dissociation 
constants, and are able to act as gene switches to modulate gene expression. Knowledge of the 
particular nGPCR-x target sequence of the present invention facilitates the engineering of zinc 
finger proteins specific for the target sequence using known methods such as a combination of 
structure-based modeling and screening of phage display libraries (Segal et al , Proc. Natl. 

Acad. Sci. (USA) 96:2758-2763 (1999); Liu et al , Proc. Natl. Acad. Sci. (USA) 94:5525-5530 
(1997); Greisman et al , Science 275:657-661 (1997); Choo et al , J. Mol. Biol. 273:525-532 
(1997)). Each zinc finger domain usually recognizes three or more base pairs. Since a 
recognition sequence of 1 8 base pairs is generally sufficient in length to render it unique in any 
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known genome, a zinc finger protein consisting of 6 tandem repeats of zinc fin g ers would be 

expected to ensure specificity for a particular sequence (Segal et al.) The artificial zinc finger 
repeats, designed based on nGPCR-x sequences, are fused to activation or repression domains to 
promote or suppress nGPCR-x expression (Liu et al.) Alternatively, the zinc finger dom ains can 
be fused to the TATA box-binding factor (IBP) with varying lengths of linker region between 
the zinc finger peptide and the TBP to create either transcriptional activators or repressors (Kim 
et al., Proc. Natl. Acad. Sci. (USA) 94:3616-3620 (1997). Such proteins and polynucleotides 
that encode them, have utility for modulating nGPCR-x expressions vivo in both native cells, 
animals and humans; and/or cells transfected with nGPCR-x-encoding sequences. The novel 
transcription factor can be delivered to the target cells by transfecting constructs that express the 
transcription factor (gene therapy), or by introducing the protein. Engineered zinc fin g er 
proteins can also be designed to bind RNA sequences for use in therapeutics as alternatives to 
antisense or catalytic RNA methods (McColle/ al., Proc. Natl. Acad. Sci. (USA) 96:9521-952 6 
(1997); Wu et al., Proc. Natl. Acad. Sci. (USA) 92:344-348 (1995)). The present invention 
contemplates methods of designing such transcription factors based on the gene sequence of the 
invention, as well as customized zinc finger proteins, that are useful to modulate nGPCR-x 
expression in cells (native or transformed) whose genetic complement includes these sequences. 
Polypeptides 

[000102] The invention also provides purified and isolated mammalian nGPCR-x polypeptides 

encoded by a polynucleotide of the invention. Presently preferred is a human nGPCR-x 
polypeptide comprising the amino acid sequence set out in sequences selected from the group 
consisting of SEQ ID NO:59 to SEQ ID NO:l 16, or fragments thereof comprising an epitope 
specific to die polypeptide. By “epitope specific to” is meant a portion of the nGPCR receptor 
that is recognizable by an antibody that is specific for the nGPCR, as defined in detail below. 

[000103] Although die sequences provided are particular human sequences, the invention is 

intended to include within its scope other human allelic variants; non-human m amm alian forms 
of nGPCR-x, and other vertebrate forms of nGPCR-x. 

[000104] It will be appreciated that extracellular epitopes are particularly useful for generating and 

screening for antibodies and other binding compounds that bind to receptors such as nGPCR-x. 
Thus, in another preferred embodiment, the invention provides a purified and isolated 
polypeptide comprising at least one extracellular domain (eg., the N-terminal extracellular 
domain or one of the three extracellular loops) of nGPCR-x. Purified and isolated polypeptides 
comprising the N-terminal extracellular domain of nGPCR-x are highly preferred. Also 
preferred is a purified and isolated polypeptide comprising a nGPCR-x fragment selected from 
the group consisting of the N-terminal extracellular domain of nGPCR-x, transmembrane 
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domains of nGPCR-x, an extracellular loop connecting transmembrane domains of nGPCR-x, 
an intracellular loop connecting transmembrane domains of nGPCR-x, the C-terminal 
cytoplasmic region of nGPCR-x, and fusions thereof. Such fragments may be continuous 
portions of the native receptor. However, it will also be appreciated that knowledge of the 
nGPCR-x gene and protein sequences as provided herein permits recombining of various 
domains that are not contiguous in the native protein. Using a FORTRAN computer program 
called “tmtrestaU” [Parodi et a/., Comput Appl. Biosci. 5:527-535 (1994)], nGPCR-x was 
shown to contain transmembrane-spanning domains. 

[000105] The invention also embraces polypeptides that have at least 99%, at least 95%, at least 
90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 
55% or at least 50% identity and/or homology to the preferred polypeptide of the invention. 
Percent amin o acid sequence “identity"’ with respect to the preferred polypeptide of the 
invention is defined herein as the percentage of amino acid residues in the candidate sequence 
that are identical with the residues in the nGPCR-x sequence after aligning both sequences and 
introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not 
considering any conservative substitutions as part of the sequence identity. Percent sequence 
“homology” with respect to the preferred polypeptide of the invention is defined herein as the 
percentage of amino acid residues in the candidate sequence that are identical with the residues 
in the nGPCR-x sequence after aligning the sequences and introducing gaps, if necessary, to 
achieve the maximum percent sequence identity, and also considering any conservative 
substitutions as part of the sequence identity. 

[000106] In one aspect, percent homology is calculated as the percentage of amino acid residues in 

the smaller of two sequences which align with identical amino acid residue in the sequence 
being compared, when four gaps in a length of 100 amino acids may be introduced to maximize 
alignment (Dayhofi^ in Atlas of Protein Sequence and Structure, Vol. 5, p. 124, National 
Biochemical Research Foundation, Washington, D.C. (1972), incorporated herein by reference). 

[000107] Polypeptides of the invention may be isolated from natural cell sources or may be 

chemically synthesized, but are preferably produced by recombinant procedures involving host 
cells of the invention. Use of mammalian host cells is expected to provide for such 
post-translational modifications (e.g., glycosylation, truncation, lipidation, and phosphorylation) 
as may be needed to confer optimal biological activity on recombinant expression products of 
the invention. Glycosylated and non-glycosylated forms of nGPCR-x polypeptides are 
embraced by the invention. 

[000108] The invention also embraces variant (or analog) nGPCR-x polypeptides. In one 

example, insertion variants are provided wherein one or more amino acid residues supplement a 
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nGPCR-x amino acid sequence. Insertions may be located at either or both t ermini of the 

protein, or may be positioned within internal regions of die nGPCR-x amino acid sequence. 
Insertional variants with additional residues at either or both termini can include, for example, 
fusion proteins and proteins including amino acid tags or labels. 

[000109] Insertion variants include nGPCR-x polypeptides wherein one or more amino acid 
residues are added to a nGPCR-x acid sequence or to a biologically active fragment thereof. 

[0001 10] Variant products of the invention also include mature nGPCR-x products, i. e . , nGPCR-x 
products wherein leader or signal sequences are removed, with additional amino ter minal 
residues. The additional amino terminal residues may be derived from another protein, or may 
include one or more residues that are not identifiable as being derived from specific proteins. 
nGPCR-x products with an additional methionine residue at position-1 (Met' 1 -nGPCR-x) are 
contemplated, as are variants with additional methionine and lysine residues at positions-2 and 
-1 (Mef 2 -Lys*'-nGPCR-x). Variants of nGPCR-x with additional Met, Met-Lys, Lys residues 
(or one or more basic residues in general) are particularly useful for enhanced recombinant 
protein production in bacterial host cells. 

[000111] The invention also embraces nGPCR-x variants having additional amino acid residues 

that result from use of specific expression systems. For example, use of commercially available 
vectors that express a desired polypeptide as part of a glutathione-S-transferase (GST) fusion 
product provides the desired polypeptide having an additional glycine residue at position-1 after 
cleavage of the GST component from the desired polypeptide. Variants that result from 
expression in other vector systems are also contemplated. 

[000112] Insertional variants also include fusion proteins wherein the amino terminus and/or the 

carboxy terminus of nGPCR-x is/are fused to another polypeptide. 

[000113] In another aspect, the invention provides deletion variants wherein one or more amino 

acid residues in a nGPCR-x polypeptide are removed. Deletions can be effected at one or both 
termini of the nGPCR-x polypeptide, or with removal of one or more non-terminal amino acid 
residues of nGPCR-x. Deletion variants, therefore, include all fragments of a nGPCR-x 
polypeptide. 

[000114] The invention also embraces polypeptide fragments of sequences selected from the 
group consisting of SEQ ID NO:59 to SEQ ID NO:l 16, wherein the fragments maintain 
biological (e.g., ligand binding and/or intracellular signaling) immunological properties of a 
nGPCR-x polypeptide. 

[000115] In one preferred embodiment of the invention, an isolated nucleic acid molecule 

comprises a nucleotide sequence that encodes a polypeptide comprising an amino acid sequence 
homologous to sequences selected from die group consisting of SEQ ID NO: 59 to SEQ ID 
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NO: 116, and fragments thereof, wherein the nucleic acid molecule encoding at least a portion of 
nGPCR-x. In a more preferred embodiment, the isolated nucleic acid molecule comprises a 
sequence that encodes a polypeptide comprising sequences selected from the group consisting of 
SEQ ID NO:59 to SEQ ED NO: 116, and fragments thereof 
[000116] As used in the present invention, polypeptide fragments comprise at least 5, 10, 15, 20, 

25, 30, 35, or 40 consecutive amino acids of sequences selected from the group consisting of 
SEQ ID NO:59 to SEQ ID NO: 116. Preferred polypeptide fragments display antigenic 
properties unique to, or specific for, human nGPCR-x and its allelic and species homologs. 
Fragments of the invention having the desired biological and immunological properties can be 
prepared by any of the methods well known and routinely practiced in the art 
[000117] In still another aspect, the invention provides substitution variants of nGPCR-x 

polypeptides. Substitution variants include those polypeptides wherein one or more amino acid 
residues of a nGPCR-x polypeptide are removed and replaced with alternative residues. In one 
aspect, the substitutions are conservative in nature; however, the invention embraces 
substitutions that are also non-conservative. Conservative substitutions for this purpose may be 
defined as set out in Tables 2, 3, or 4 below. 

[000118] Variant polypeptides include those wherein conservative substitutions have been 

introduced by modification of polynucleotides encoding polypeptides of the invention. Amino 
acids can be classified according to physical properties and contribution to secondary and 
tertiary protein structure. A conservative substitution is recognized in the art as a substitutionof 
one amino acid for another amino acid that has s imil ar properties. Exemplary conservative 
substitutions are set out in Table 2 (from WO 97/09433, page 10, published March 13, 1997 
(PCT/GB96/02197, filed 9/6/96), immediately below. 

Table 2 

Conservative Substitutions I 
SIDE CHAIN 

CHARACTERISTIC AMINO ACID 

Aliphatic 



Non-polar 


GAP 




I LV 


Polar - uncharged 


CSTM 




NQ 


Polar - charged 


DE 




KR 


Aromatic 


HFWY 


Other 


NQDE 



[000119] Alternatively, conservative amino acids can be grouped as described in Lehninger, 

[Biochemistry , Second Edition; Worth Publishers, Inc. NY, NY (1975), pp.71-77] as set out in 
Table 3, below. 
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SIDE CHAIN 

CHARACTERISTIC AMINO ACID 



Non-polar (hydrophobic) 

A. Aliphatic: A L I V P 

B. Aromatic: F W 

C. Sulfur- containing: M 

D. Borderline: G 

Uncharged-polar 

A. Hydroxyl: STY 

B. Amides: N Q 

C. Sulfhydryl: C 

D. Borderline: G 

Positively Charged (Basic): K R H 

Negatively Charged (Acidic): D E 



[000120] As still another alternative, exemplary conservative substitutions are set out in Table 4, 

below. 



Table 4 

Conservative Substitutions HI 



Original Residue 


Exemplary Substitution 


Ala (A) 


Val, Leu, lie 


Arg(R) 


Lys, Gin, Asn 


Asn (N) 


Gin, His, Lys, Arg 


Asp (D) 


Glu 


Cys(C) 


Ser 


Gln(Q) 


Asn 


Glu (E) 


Asp 


His (H) 


Asn, Gin, Lys, Arg 


He (I) 


Leu, Val, Met, Ala, Phe, 


Leu(L) 


Re, Val, Met, Ala, Phe 


Lys(K) 


Arg, Gin, Asn 


Met(M) 


Leu, Phe, lie 


Phe(F) 


Leu, Val, Re, Ala 


Pro(P) 


Gly 


Ser(S) 


Thr 


Thr(T) 


Ser 


Trp (W) 


Tyr 


Tyr (Y) 


Trp, Phe, Thr, Ser 


Val(V) 


Re, Leu, Met, Phe, Ala 



[000121] It should be understood that the definition of polypeptides of the invention is intended to 
include polypeptides bearing modifications other than insertion, deletion, or substitution of 
amino acid residues. By way of example, the modifications may be covalent in nature, and 
include for example, chemical bonding with polymers, lipids, other organic, and inorganic 
moieties. Such derivatives may be prepared to increase circulating half-life of a polypeptide, or 
may be designed to improve the targeting capacity of the polypeptide for desired cells, tissues, 
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or organs. Similarly, the invention further embraces nGPCR-x polypeptides that have been 

covalently modified to include one or more water-soluble polymer a tt ach m ents such as 

polyethylene glycol, polyoxyethylene glycol, or polypropylene glycol. Variants that display 

ligand binding properties of native nGPCR-x and are expressed at higher levels, as well as 

variants that provide for constitutively active receptors, are particularly useful in assays of the 

invention; the variants are also useful in providing cellular, tissue and animal models of 

diseases/conditions characterized by aberrant nGPCR-x activity. 

[000122) In a related embodiment, the present invention provides compositions comprising 
purified polypeptides of the invention. Preferred compositions comprise, in addition to the 
polypeptide of the invention, a pharmaceutically acceptable (i.e., sterile and non-toxic) liquid, 
semisolid, or solid diluent that serves as a pharmaceutical vehicle, excipient, or medium. Any 
diluent known in the art may be used. Exemplary diluents include, but are not limited to, water, 
saline solutions, polyoxyethylene sorbitan monolaurate, magnesium stearate, methyl- and 
propylhydroxybenzoate, talc, alginates, starches, lactose, sucrose, dextrose, sorbitol, mannitol, 
glycerol, calcium phosphate, mineral oil, and cocoa butter. 

[000123] Variants that display ligand binding properties of native nGPCR-x and are expressed at 

higher levels, as well as variants that provide for constitutively active receptors, are particularly 
useful in assays of the invention; the variants are also useful in assays of the invention and in 
providing cellular, tissue and animal models of diseases/conditions characterized by aberrant 
nGPCR-x activity. 

[000124] The G protein-coupled receptor functions through a specific heterotrimeric 

guanine-nucleotide-binding regulatory protein (G-protein) coupled to the intracellular portion of 
the G protein-coupled receptor molecule. Accordingly, the G protein-coupled receptor has a 
specific affinit y to G protein. G proteins specifically bind to guanine nucleotides. Isolation of 
G proteins provides a means to isolate guanine nucleotides. G proteins may be isolated using 
commercially available anti-G protein antibodies or isolated G protein-coupled receptors. 
Similarly, G proteins may be detected in a sample isolated using commercially available 
detectable anti-G protein antibodies or isolated G protein-coupled receptors. 

[000125] According to the present invention, the isolated nGPCR-x proteins of the present 

invention are useful to isolate and purify G proteins from samples such as cell lysates. Example 
15 below sets forth an example of isolation of G proteins using isolated nGPCR-x proteins. 

Such methodology may be used in place of the use of commercially available anti-G protein 
antibodies which are used to isolate G proteins. Moreover, G proteins may be detected using n- 
GPCR-x proteins in place of commercially available detectable anti-G protein antibodies. Since 
nGPCR-x proteins specifically bind to G proteins, they can be employed in any specific use 
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where G protein specific a ffin ity is required such as those uses where commercially available 

anti-G protein antibodies are employed. 

Antibodies 

[000126] Also comprehended by the present invention are antibodies (e.g, monoclonal and 

polyclonal antibodies, single chain antibodies, chimeric antibodies, bifunctional/bispecific 
antibodies, humanized antibodies, human antibodies, and complementary determining region 
(CDR)-grafted antibodies, including compounds which include CDR sequences which 
specifically recognize a polypeptide of the invention) specific for nGPCR-x or fragments 
thereof. Preferred antibodies of the invention are human antibodies that are produced and 
identified according to methods described in W093/1 1236, published June 20, 1993, which is 
incorporated herein by reference in its entirety. Antibody fragments, including Fab, Fab', 
F(ab') 2 , and F v , are also provided by fee invention. The term “specific for,” when used to 
describe antibodies of fee invention, indicates feat fee variable regions of fee antibodies of fee 
invention recognize and bind nGPCR-x polypeptides exclusively (i.e . , are able to distinguish 
nGPCR-x polypeptides from other known GPCR polypeptides by virtue of measurable 
differences in bindin g affinity, despite fee possible existence of localized sequence identity, 
homology, or similarity between nGPCR-x and such polypeptides). It will be understood that 
specific antibodies may also interact wife other proteins (for example, S. aureus protein A or 
other antibodies in ELISA techniques) through interactions wife sequences outside fee variable 
region of fee antibodies, and, in particular, in fee constant region of fee molecule. Screening 
assays to determine binding specificity of an antibody of fee invention are well known and 
routinely practiced in fee art For a comprehensive discussion of such assays, see Harlowet al. 
(Eds.), Antibodies A Laboratory Manual; Cold Spring Harbor Laboratory; Cold Spring Harbor, 
NY (1988), Chapter 6. Antibodies feat recognize and bind fragments of fee nGPCR-x 
polypeptides of fee invention are also contemplated, provided feat fee antibodies are specific for 
nGPCR-x polypeptides. Antibodies of fee invention can be produced using any method well 
known and routinely practiced in fee art 

[000127] The invention provides an antibody that is specific for fee nGPCR-x of fee invention. 

Antibody specificity is described in greater detail below. However, it should be emphasized feat 
antibodies feat can be generated from polypeptides feat have previously been described in fee 
literature and feat are capable of fortuitously cross-reacting wife nGPCR-x (e.g., due to fee 
fortuitous existence of a similar epitope in both polypeptides) are considered “cross-reactive” 
antibodies. Such cross-reactive antibodies are not antibodies feat are “specific” for nGPCR-x. 
The determination of whether an antibody is specific for nGPCR-x or is cross-reactive wife 
another known receptor is made using any of several assays, such as Western blotting assays, 
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that are well known in the art For identifying cells that express nGPCR-x and also for 

modulating nGPCR-x-ligand binding activity, antibodies that specifically bind to an 
extracellular epitope of die nGPCR-x are preferred. 

[000128] In one preferred variation, the invention provides monoclonal antibodies. Hybridomas 

that produce such antibodies also are intended as aspects of the invention. In yet another 
variation, the invention provides a humanized antibody. Humanized antibodies are useful for in 
vivo therapeutic indications. 

[000129] In another variation, the invention provides a cell-free composition comprising 

polyclonal antibodies, wherein at least one of the antibodies is an antibody of the invention 
specific for nGPCR-x. Antisera isolated from an animal is an exemplary composition, as is a 
composition comprising an antibody fraction of an antisera that has been resuspended in water 
or in another diluent, excipient, or carrier. 

[000130] In still another related embodiment, the invention provides an anti-idiotypic antibody 
specific for an antibody that is specific for nGPCR-x. 

[000131] It is well known that antibodies contain relatively small antigen binding domains that can 
be isolated chemically or by recombinant techniques. Such domains are useful nGPCR-x 
binding molecules themselves, and also may be reintroduced into human antibodies, or fused to 
toxins or other polypeptides. Thus, in still another embodiment, the invention provides a 
polypeptide comprising a fragment of a nGPCR-x-specific antibody, wherein the fragment and 
the polypeptide bind to the nGPCR-x. By way of non-limiting example, the invention provides 
polypeptides that are single chain antibodies and CDR-grafted antibodies. 

[000132] Non-h uman antibodies may be humanized by any of the methods known in the art In 
one method, the non-human CDRs are inserted into a human antibody or consensus antibody 
framework sequence. Further changes can then be introduced into the antibody framework to 
modulate affinity or immunogenicity. 

[000133] Antibodies of the invention are useful for, e.g., therapeutic purposes (by modulating 

activity of nGPCR-x), diagnostic purposes to detect or quantitate nGPCR-x, and purification of 
nGPCR-x. Kits comprising an antibody of the invention for any of the purposes described 
herein are also comprehended. In general, a kit of the invention also includes a control antigen 
for which the antibody is immunospecific. 

Compositions 

[000134] Mutations in the nGPCR-x gene that result in loss of normal function of the nGPCR-x 

gene product underlie nGPCR-x-related human disease states. The invention comprehends gene 
therapy to restore nGPCR-x activity to treat those disease states. Delivery of a functional 
nGPCR-x gene to appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and 
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more particularly viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex 
vivo by use of physical DNA transfer methods (eg, liposomes or chemical treatments). See, for 
example, Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional 
reviews of gene therapy technology see Friedmann, Science, 244 : 1275-1281 (1989); Verma, 
Scientific American : 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Alternatively, it is 
contemplated that in other human disease states, preventing the expression of or inhibiting the 
activity of nGPCR-x will be useful in treating disease states. It is contemplated that antisense 
therapy or gene therapy could be applied to negatively regulate the expression of nGPCR-x. 

[000135] Another aspect of the present invention is directed to compositions, including 

pharmaceutical compositions, comprising any of the nucleic acid molecules or recombinant 
expression vectors described above and an acceptable carrier or diluent Preferably, the carrier 
or diluent is pharmaceutically acceptable. Suitable carriers are described in the most recent 
edition of Remington’s Pharmaceutical Sciences, A. Osof a standard reference text in this field, 
which is incorporated herein by reference in its entirety. Preferred examples of such carriers or 
diluents include, but are not limited to, water, saline. Ringer's solution, dextrose solution, and 
5% human serum albumin. Liposomes and nonaqueous vehicles such as fixed oils may also be 
used. The formulations are sterilized by commonly used techniques. 

[000136] Also within the scope of fee invention are compositions comprising polypeptides, 
polynucleotides, or antibodies of fee invention that have been formulated with, e.g., a 
pharmaceutically acceptable carrier. 

[000137] The invention also provides methods of using antibodies of fee invention. For example, 
the invention provides a method for modulating ligand binding of a nGPCR-x comprising fee 
step of contacting fee nGPCR-x wife an antibody specific for the nGPCR-x, under conditions 
wherein the antibody binds fee receptor. 

[000138] As discussed above, it is well known feat GPCRs are expressed in many different tissues 
and regions, including in fee brain. GPCRs feat may be expressed in the brain, such as nGPCR- 
x, provide an indication that aberrant nGPCR-x signaling activity may correlate wife one or 
more neurological or psychological disorders. The invention also provides a method for treating 
a neurological or psychiatric disorder comprising the step of administering to a mammal in need 
of such treatment an amount of an antibody-like polypeptide of fee invention feat is sufficient to 
modulate ligand binding to a nGPCR-x in neurons of fee mammal. nGPCR-x may also be 
expressed in other tissues, including but not limited to, peripheral blood lymphocytes, pancreas, 
ovary, uterus, testis, salivary gland, thyroid gland, kidney, adrenal gland, liver, bone marrow, 
prostate, fetal liver, colon, muscle, and fetal brain, and may be found in many other tissues. 
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Within the brain, nGPCR-x mRNA transcripts may be found in many tissues, including, but not 
limited to, frontal lobe, hypothalamus, pons, cerebellum, caudate nucleus, and medulla. 

Kits 

[000139] The present invention is also directed to kits, including pharmaceutical kits. The kits can 
comprise any of the nucleic acid molecules described above, any of the polypeptides described 
above, or any antibody which binds to a polypeptide of the invention as described above, as well 
as a negative control. The kit preferably comprises additional components, such as, for 
example, instructions, solid support, reagents helpful for quantification, and the like. 

[000140] In another aspect, the invention features methods for detection of a polypeptide in a 

sample as a diagnostic tool for diseases or disorders, wherein the method comprises the steps of: 
(a) contacting the sample with a nucleic acid probe which hybridizes under hybridization assay 
conditions to a nucleic acid target region of a polypeptide having sequences selected from the 
group consisting of SEQ ID NO:59 to SEQ ID NO:l 16, said probe comprising the nucleic acid 
sequence encoding the polypeptide, fragments thereof, and the complements of the sequences 
and fragments; and (b) detecting the presence or amount of the probe:target region hybrid as an 
indication of the disease. 

[000141] In preferred embodiments of the invention, the disease is selected from the group 

consisting of thyroid disorders [e.g. thyreotoxicosis, myxoedema); renal failure; inflammatory 
conditions (eg., Crohn’s disease); diseases related to cell differentiation and homeostasis; 
rheumatoid arthritis; autoimmune disorders; movement disorders; CNS disorders (eg., pain 
including migraine; stroke; psychotic and neurological disorders, including anxiety, mental 
disorder, manic depression, anxiety, generalized anxiety disorder, post-traumaticr stress disorder, 
depression, bipolar disorder, delirium, dementia, severe mental retardation; dyskinesias, such as 
Huntington’s disease or Tourette’s Syndrome; attention disorders including ADD and ADHD, 
and degenerative disorders such as Parkinson’s, Alzheimer’s; movement disorders, including 
ataxias, supranuclear palsy, etc.); infections, such as viral infections caused by HIV-1 or HTV-2; 
metabolic and cardiovascular diseases and disorders (eg., type 2 diabetes, impaired glucose 
tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers (eg., 
different cancers such as breast, colon, lung, etc., and hyperproliferative disorders such as 
psoriasis, prostate hyperplasia, etc.); hormonal disorders (eg., male/female hormonal 
replacement, polycystic ovarian syndrome, alopecia, etc.); and sexual dysfunction, among 
others. 

[000142] Kits may be designed to detect either expression of polynucleotides encoding nGPCR-x 

expressed in the brain or the nGPCR-x proteins themselves in order to identify tissue as being 
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neurological. For example, oligonucleotide hybridization kits can be provided which include a 

container having an oligonucleotide probe specific for the nGPCR-x-specific DNA and 

optionally, containers with positive and negative controls and/or instructions. Similarly, PCR 

kits can be provided which include a container having primers specific for the nGPCR-x- 

specific sequences, DNA and optionally, containers with size markers, positive and negative 

controls and/or instructions. 

[000143] Hybridization conditions should be such that hybridization occurs only with the genes in 
the presence of other nucleic acid molecules. Under stringent hybridization conditions only 
highly complementary nucleic acid sequences hybridize. Preferably, such conditions prevent 
hybridization of nucleic acids having 1 or 2 mismatches out of 20 contiguous nucbotides. Such 
conditions are defined supra. 

[000144] The diseases for which detection of genes in a sample could be diagnostic include 

diseases in which nucleic acid (DNA and/or RNA) is amplified in comparison to normal cells. 

By “amplification” is meant increased numbers of DNA or RNA in a cell compared with normal 
cells. 

[000145] The diseases that could be diagnosed by detection of nucleic add in a sample preferably 

include central nervous system and metabolic diseases. The test samples suitable for nucleic 
acid probing methods of the present invention include, for example, cells or nucleic acid extracts 
of cells, or biological fluids. The samples used in the above-described methods will vary based 
on the assay format, the detection method and the nature of the tissue^ cells or extracts to be 
assayed. Methods for preparing nucleic acid extracts of cells are well known in the art and can 
be readily adapted in order to obtain a sample that is compatible with the method utilized. 

[000146] Alternatively, immunoassay kits can be provided which have containers container having 

antibodies specific for the nGPCR-x-protein and optionally, containers with positive and 
negative controls and/or instructions. 

[000147] Kits may also be provided useful in the identification of GPCR binding partners such as 

natural ligands or modulators (agonists or antagonists). Substances useful for treatment of 
disorders or diseases preferably show positive results in one or more in vitro assays for an 
activity corresponding to treatment of the disease or disorder in question. Substances that 
modulate the activity of the polypeptides preferably include, but are not limited to, antisense 
oligonucleotides, agonists and antagonists, and inhibitors of protein kinases. 

Methods of inducing immune response 

[000148] Another aspect of the present invention is directed to methods of inducing an immune 

response in a mamm al against a polypeptide of the invention by administering to the mammal an 
amount of the polypeptide sufficient to induce an immune response. The amount will be 
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dependent on the animal species, size of die animal, and the like but can be determined by those 

skilled in the art 

Methods of identifying ligands 

[000149] The invention also provides assays to identify compounds that bind nGPCR-x. One such 
assay comprises die steps of: (a) contacting a composition comprising a nGPCR-x with a 
compound suspected of binding nGPCR-x; and (b) measuring binding between the compound 
and nGPCR-x. In one variation, the composition comprises a cell expressing nGPCR-x on its 
surface. In another variation, isolated nGPCR-x or cell membranes comprising nGPCR-x are 
employed. The binding may be measured directly, e.g n by using a labeled compound, or may 
be measured indirectly by several techniques, including measuring intracellular signaling of 
nGPCR-x induced by the compound (or measuring changes in die level of nGPCR-x signaling). 
Following steps (a) and (b), compounds identified as binding nGPCR-x may be tested in other 
assays including, but not limited to, in vivo models, to confirm or quantitate binding to nGPCR- 
x. 

[000150] Specific binding molecules, including natural ligands and synthetic compounds, can be 

identified or developed using isolated or recombinant nGPCR-x products, nGPCR-x variants, or 
preferably, cells expressing such products. Binding partners are useful for purifying nGPCR-x 
products and detection or quantification of nGPCR-x products in fluid and tissue samples using 
known immunological procedures. Binding molecules are also manifestly useful in modulating 
(i.e., blocking, inhibiting or stimulating) biological activities of nGPCR-x, especially those 
activities involved in signal transduction. 

[000151] The DNA and amino acid sequence information provided by the present invention also 

makes possible identification of binding partner compounds with which a nGPCR-x polypeptide 
or polynucleotide will interact. Methods to identify binding partner compounds include solution 
assays, in vitro assays wherein nGPCR-x polypeptides are immobilized, and cell-based assays. 
Identification of binding partner compounds of nGPCR-x polypeptides provides candidates for 
therapeutic or prophylactic intervention in pathologies associated with nGPCR-x normal and 
aberrant biological activity. 

[000152] The invention includes several assay systems for identifying nGPCR-x binding partners. 

In solution assays, methods of the invention comprise the steps of (a) contacting a nGPCR-x 
polypeptide with one or more candidate binding partner compounds and (b) identifying the 
compounds that bind to the nGPCR-x polypeptide. Identification of the compounds that bind 
the nGPCR-x polypeptide can be achieved by isolating the nGPCR-x polypeptide/binding 
partner complex, and separating the binding partner compound from the nGPCR-x polypeptide. 
An additional step of characterizing the physical, biological, and/or biochemical properties of 
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the binding partner compound is also comprehended in another embodiment of die invention, 

wherein compounds identified as binding nGPCR-x may be tested in other assays including, but 
not limited to, in vivo models, to confirm or quantitate binding to nGPCR-x. In one aspect, the 
nGPCR-x polypeptide/binding partner complex is isolated using an antibody immunospecific 
for either the nGPCR-x polypeptide or the candidate binding partner compound 

[000153] In still other embodiments, either the nGPCR-x polypeptide or the candidate binding 
partner compound comprises a label or tag that facilitates its isolation, and methods of the 
invention to identify binding partner compounds include a step of isolating the nGPCR-x 
polypeptide/binding partner complex through interaction with the label or tag. An exemplary 
tag of this type is a poly-histidine sequence, generally around six histidine residues, that permits 
isolation of a compound so labeled using nickel chelation. Other labeb and tags, such as the 
FLAG® tag (Eastman Kodak, Rochester, NY), well known and routinely used in the art, are 
embraced by the invention. 

[000154] In one variation of an in vitro assay, the invention provides a method comprising the 

steps of (a) contacting an immobilized nGPCR-x polypeptide with a candidate binding partner 
compound and (b) detecting binding of the candidate compound to the nGPCR-x polypeptide. 

In an alternative embodiment, the candidate binding partner compound is immobilized and 
binding of nGPCR-x is detected. Immobilization is accomplished using any of the methods well 
known in the art, including covalent bonding to a support, a bead, or a chromatographic resin, as 
well as non-covalent, high affinity interactions such as antibody binding, or useof 
streptavidin/biotin binding wherein the immobilized compound includes a biotin moiety. 
Detection of binding can be accomplished (i) using a radioactive label on the compound that is 
not immobilized, (ii) using of a fluorescent label on the non-immobilized compound, (iii) using 
an antibody immunospecific for the non-immobilized compound, (iv) using a label on the non- 
immobilized compound that excites a fluorescent support to which the immobilized compound 
is attached, as well as other techniques well known and routinely practiced in the art 

[000155] The invention also provides cell-based assays to identify binding partner compounds of a 

nGPCR-x polypeptide. In one embodiment, the invention provides a method comprising the 
steps of contacting a nGPCR-x polypeptide expressed on the surface of a cell with a candidate 
binding partner compound and detecting binding of the candidate binding partner compound to 
the nGPCR-x polypeptide. In a preferred embodiment, the detection comprises detecting a 
calcium flux or other physiological event in the cell caused by the binding of the molecule. 

[000156] Another aspect of the present invention is directed to methods of identifying compounds 

that bind to either nGPCR-x or nucleic acid molecules encoding nGPCR-x, comprising 
contacting nGPCR-x, or a nucleic acid molecule encoding the same, with a compound, and 
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determining whether the compound binds nGPCR-x or a nucleic acid molecule encoding the 
same. Binding can be determined by binding assays which are well known to the skilled artisan, 
including, but not limited to, gel-shift assays, Western blots, radiolabeled competition assay, 
phage-based expression clo ning , co-fractionation by chromatography, co-precipitation, cross 
linking, interaction trap/two-hybrid analysis, southwestern analysis, ELISA, and the like, which 
are described in, for example, Current Protocols in Molecular Biology , 1999, John Wiley & 
Sons, NY, which is incorporated herein by reference in its entirety. The compounds to be 
screened include (which may include compounds which are suspected to bind nGPCR-x, or a 
nucleic acid molecule encoding the same), but are not limited to, extracellular, intracellular, 
biologic or chemical origin. The methods of the invention also embrace ligands, especially 
neuropeptides, that are attached to a label, such as a radiolabel (e.g, 125 I, 35 S, 32 P, 33 P, 3 H), a 
fluorescence label, a chemiluminescent label, an enzymic label and an immunogenic label. 
Modulators falling within the scope of the invention include, but are not limited to, non-peptide 
molecules such as non-peptide mimetics, non-peptide allosteric effectors, and peptides. The 
nGPCR-x polypeptide or polynucleotide employed in such a test may either be free in solution, 
attached to a solid support, borne on a cell surface or located intracellularly or associated with a 
portion of a cell. One skilled in the art can, for example, measure the formation of complexes 
between nGPCR-x and the compound being tested. Alternatively, one skilled in the art can 
examine the diminution in complex formation between nGPCR-x and its substrate caused by the 
compound being tested. 

[000157] In another embodiment of the invention, high throughput screening for compounds 

having suitable binding affinity to nGPCR-x is employed. Briefly, large numbers of different 
test compounds are synthesized on a solid substrate. The peptide test compounds are contacted 
with nGPCR-x and washed. Bound nGPCR-x is then detected by methods well known in the 
art. Purified polypeptides of the invention can also be coated directly onto plates for use in the 
aforementioned drug screening techniques. In addition, non-neutralizing antibodies can be used 
to capture the protein and immobilize it on the solid support 

[000158] Generally, an expressed nGPCR-x can be used for HTS binding assays in conjunction 
with its defined ligand, in this case the corresponding neuropeptide that activates it. The 
identified peptide is labeled with a suitable radioisotope, including, but not limited to, I, H, 
35 S ot 32 P, by methods that are well known to those skilled in the art. Alternatively, the peptides 
may be labeled by well-known methods with a suitable fluorescent derivative (Baindur et al. 
Drug Dev. Res., 1994,33, 373-398; Rogers, Drug Discovery Today , 1997, 2, 156-160). 
Radioactive ligand specifically bound to the receptor in membrane preparations made from the 
cell line expressing the recombinant protein can be detected in HTS assays in one of several 
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standard ways, including filtration of the receptor-ligand complex to separate bound ligand from 

unbound ligand (Williams, Med Res. Rev., 1991,//, 147-184; Sweetnam et al., J. Natural 
Products, 1993, 56, 441-455). Alternative methods include a scintillation proximity assay 
(SPA) or a FlashPlate format in which such separation is unnecessary (Ndrayama, Cur. Opinion 
DrugDisc. Dev., 1998,/, 85-91 Bosse etal.,J. Biomolecular Screening, 1998,3,285-292.). 
Binding of fluorescent ligands can be detected in various ways, including fluorescence energy 
transfer (FRET), direct spectrophotofluorometric analysis of bound ligand, or fluorescence 
polarization (Rogers, Drug Discovery Today, 1997, 2, 156-160; Hill, Cur. Opinion D rug Disc. 
Dev., 1998, /, 92-97). 

[000159] Other assays may be used to identify specific ligands of a nGPCR-x receptor, including 
assays that identify ligands of the target protein through measuring direct binding of test ligands 
to the target protein, as well as assays that identify ligands of target proteins through affini ty 
ultrafiltration with ion spray mass spectroscopy/HPLC methods or other physical and analytical 
methods. Alternatively, such binding interactions are evaluated indirectly using the yeast two- 
hybrid system described in Fields et al.. Nature, 340:245-246 (1989), and Fields e/ al.. Trends in 
Genetics, 10:286-292 (1994), both of which are incorporated herein by reference. The two- 
hybrid system is a genetic assay for detecting interactions between two proteins or polypeptides. 
It can be used to identify proteins that bind to a known protein of interest, or to delineate 
domains or residues critical for an interaction. Variations on this methodology have been 
developed to clone genes that encode DNA binding proteins, to identify peptides that bind to a 
protein, and to screen for drugs. The two-hybrid system exploits the ability of a pair of 
interacting proteins to bring a transcription activation domain into close proximity with a DNA 
binding domain that binds to an upstream activation sequence (UAS) of a reporter gene, and is 
generally performed in yeast The assay requires fee construction of two hybrid genes encoding 
(1) a DNA-binding domain that is fused to a first protein and (2) an activation domain fused to a 
second protein. The DNA-binding domain targets the first hybrid protein to the UAS of the 
reporter gene; however, because most proteins lack an activation domain, this DNA-binding 
hybrid protein does not activate transcription of the reporter gene. The second hybrid protein, 
which contains Ihe activation domain, cannot by itself activate expression of the reporter gene 
because it does not bind the UAS. However, when both hybrid proteins are present, the 
noncovalent interaction of the first and second proteins tethers the activation domain to the 
UAS, activating transcription of the reporter gene. For example, when the first protein is a 
GPCR gene product, or fragment thereof, that is known to interact with another protein or 
nucleic acid, this assay can be used to detect agents that interfere with the binding interaction. 
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Expression of the reporter gene is monitored as different test agents are added to the system. 

The presence of an inhibitory agent results in lack of a reporter signal . 

[000160] The yeast two-hybrid assay can also be used to identify proteins that bind to the gene 

product In an assay to identify proteins that bind to a nGPCR-x receptor, or fragment thereof, a 
fusion polynucleotide encoding both a nGPCR-x receptor (or fragment) and a UAS binding 
domain (z.e., a first protein) may be used. In addition, a large number of hybrid genes each 
encoding a different second protein fused to an activation domain are produced and screened in 
the assay. Typically, the second protein is encoded by one or more members of a total cDNA or 
genomic DNA fusion library, with each second protein-coding region being fused to tie 
activation domain. This system is applicable to a wide variety of proteins, and it is not even 
necessary to know the identity or function of the second binding protein. The system is highly 
sensitive and can detect interactions not revealed by other methods; even transient interactions 
may trigger transcription to produce a stable mRNA that can be repeatedly translated to yield the 
reporter protein. 

[000161] Other assays may be used to search for agents that bind to the target protein. One such 
screening method to identify direct binding of test ligands to a target protein is described in U.S. 
Patent No. 5,585,277, incorporated herein by reference. This method relies on the principle that 
proteins generally exist as a mixture of folded and unfolded states, and continually alternate 
between the two states. When a test ligand binds to the folded form of a target protein (z.e, 
when the test ligand is a ligand of the target protein), the target protein molecule bound by the 
ligand remains in its folded state. Thus, the folded target protein is present to a greater extent in 
the presence of a test ligand which binds the target protein, than in the absence of a ligand. 
Binding of the ligand to the target protein can be determined by any method that distinguishes 
between the folded and unfolded states of the target protein. The function of the target protein 
need not be known in order for this assay to be performed. Virtually any agent can be assessed 
by this method as a test ligand, including, but not limited to, metals, polypeptides, proteins, 
lipids, polysaccharides, polynucleotides and small organic molecules. 

[000162] Another method for identifying ligands of a target protein is described in Wieboldt et al. 9 

Anal. Chem., 69:1683-1691 (1997), incorporated herein by reference. This technique screens 
combinatorial libraries of 20-30 agents at a time in solution phase for binding to the target 
protein. Agents that bind to the target protein are separated from other library components by 
simple membrane washing. The specifically selected molecules that are retained on the filter are 
subsequently liberated from the target protein and analyzed by HPLC and pneumatically 
assisted electrospray (ion spray) ionization mass spectroscopy. This procedure selects library 
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components with the greatest affinity for the target protein, and is particularly useful for small 

molecule libraries. 

[000163] Other embodiments of the invention comprise using competitive screening assays in 

which neutralizing antibodies capable of binding a polypeptide of the invention specifically 
compete with a test compound for binding to the polypeptide. In this manner, the antibodies can 
be used to detect the presence of any peptide that shares one or more antigenic determinants 
with nGPCR-x. Radiolabeled competitive binding studies are described in A.H. Lin et al 
Antimicrobial Agents and Chemotherapy , 1997, vol. 41, no. 10. pp. 2127-2131, the disclosure of 
which is incorporated herein by reference in its entirety. 

Identification of modulating agents 

[000164] The invention also provides methods for identifying a modulator of binding between a 

nGPCR-x and a nGPCR-x binding partner, comprising the steps of: (a) contacting a nGPCR-x 
binding partner and a composition comprising a nGPCR-x in the presence and in the absence of 
a putative modulator compound; (b) detecting binding between the binding partner and the 
nGPCR-x; and (c) identifying a putative modulator compound or a modulator compound in view 
of decreased or increased binding between the binding partner and the nGPCR-x in the presence 
of the putative modulator, as compared to binding in the absence of the putative modulator. 
Following steps (a) and (b), compounds identified as modulating binding between nGPCR-x and 
a nGPCR-x binding partner may be tested in other assays including, but not limited to, in vivo 
models, to confirm or quantitate modulation of binding to nGPCR-x. 

[000165] nGPCR-x binding partners that stimulate nGPCR-x activity are useful as agonists in 

disease states or conditions characterized by insufficient nGPCR-x signaling (eg., as a result of 
insufficient activity of a nGPCR-x ligand). nGPCR-x binding partners that block ligand- 
mediated nGPCR-x signaling are useful as nGPCR-x antagonists to treat disease states or 
conditions characterized by excessive nGPCR-x signaling. In addition nGPCR-x modulators in 
general, as well as nGPCR-x polynucleotides and polypeptides, are useful in diagnostic assays 
for such diseases or conditions. 

[000166] In another aspect, the invention provides methods for treating a disease or abnormal 

condition by administering to a patient in need of such treatment a substance that modulates the 
activity or expression of a polypeptide having sequences selected from the group consisting of 
SEQ ID NO:59 to SEQ ID NO: 116. 

[000167] Agents that modulate (z.e, increase, decrease, or block) nGPCR-x activity or expression 

may be identified by incubating a putative modulator with a cell containing a nGPCR-x 
polypeptide or polynucleotide and detennining the effect of the putative modulator on nGPCR-x 
activity or expression. The selectivity of a compound that modulates the activity of nGPCR-x 
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can be evaluated by comparing its effects on nGPCR-x to its effect on other GPCR compounds. 

Following identification of compounds that modulate nGPCR-x activity or expression, such 
compounds may be further tested in other assays including, but not limited to, in vivo models, in 
order to confirm or quantitate their activity. Selective modulators may include, for example, 
antibodies and other proteins, peptides, or organic molecules feat specifically bind to a nGPCR- 
x polypeptide or a nGPCR-x-encoding nucleic acid. Modulators of nGPCR-x activity will be 
therapeutically useful in treatment of diseases and physiological conditions in which normal or 
aberrant nGPCR-x activity is involved. nGPCR-x polynucleotides, polypeptides, and 
modulators may be used in the treatment of such diseases and conditions as infections, such as 
viral infections caused by HIV-1 or HIV-2; pain; cancers; metabolic and cardiovascular diseases 
and disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyslipidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.)\ Parkinson’s disease; and psychotic and neurological disorders, including 
schizophrenia, migraine, ADHH, major depression, anxiety, mental disorder, manic depression, 
delirium, dementia, severe mental retardation and dyskinesias, such as Huntington’s disease or 
Tourette’s Syndrome, among others. nGPCR-x polynucleotides and pdypeptides, as well as 
nGPCR-x modulators, may also be used in diagnostic assays for such diseases or conditions. 

[000168] Methods of the invention to identify modulators include variations on any of the methods 

described above to identify binding partner compounds, the variations including techniques 
wherein a binding partner compound has been identified and the binding assay is carried out in 
the presence and absence of a candidate modulator. A modulator is identified in those instances 
where binding between the nGPCR-x polypeptide and the binding partner compound changes in 
the presence of the candidate modulator compared to binding in the absence of the candidate 
modulator compound. A modulator that increases binding between the nGPCR-x polypeptide 
and the binding partner compound is described as an enhancer or activator, and a modulator that 
decreases binding between the nGPCR-x polypeptide and the binding partner compound is 
described as an inhibitor. Following identification of modulators, such compounds may be 
further tested in other assays including, but not limited to, in vivo models, in order to confirm or 
quantitate their activity as modulators. 

[000169] The invention also comprehends high-throughput screening (HTS) assays to identify 
compounds that interact with or inhibit biological activity (i.e., affect enzymatic activity, 
binding activity, etc.) of a nGPCR-x polypeptide. HTS assays permit screening of large 
numbers of compounds in an efficient manner. Celt-based HTS systems are contemplated to 
investigate nGPCR-x receptor-ligand interaction. HTS assays are designed to identify “hits” or 
“lead compounds” having the desired property, from which modifications can be designed to 
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improve the desired property. Chemical modification of the “hit” or “lead compound” is often 

based on an identifiable structure/ activity relationship between the ‘hit” and the nGPCR-x 
polypeptide. 

[000170] Another aspect of die present invention is directed to methods of identifying compounds 

which modulate (Le . , increase or decrease) an activity of nGPCR-x comprising contacting 
nGPCR-x with a compound, and determining whether the compound modifies activity of 
nGPCR-x The activity in the presence of the test compared is measured to the activity in the 
absence of the test compound. Where the activity of the sample containing the test compound is 
higher than the activity in the sample lacking the test compound, the compound will have 
increased activity. Similarly, where the activity of the sample containing the test compound is 
lower than the activity in the sample lacking the test compound, the compound will have 
inhibited activity. Following the identification of compounds that modulate an activity of 
nGPCR-x, such compounds can be further tested in other assays including, but not limited to, 
in vivo models, in order to confirm or quantitate their activity. 

[000171] The present invention is particularly useful for screening compounds by using nGPCR-x 

in any of a variety of drug screening techniques. The compounds to be screened include (which 
may include compounds which are suspected to modulate nGPCR-x activity), but are not limited 
to, extracellular, intracellular, biologic or chemical origin. The nGPCR-x polypeptide employed 
in such a test may be in any form, preferably, free in solution, attached to a solid support, borne 
on a cell surface or located intracellularly. One skilled in the art can, for example, measure the 
formation of complexes between nGPCR-x and the compound being tested. Alternatively, one 
skilled in the art can examine the diminution in complex formation between nGPCR-x and its 
substrate caused, by the compound being tested. 

[000172] The activity of nGPCR-x polypeptides of the invention can be determined by, for 

example, examining the ability to bind or be activated by chemically synthesized peptide 
ligands. Alternatively, the activity of nGPCR-x polypeptides can be assayed by examining their 
ability to bind calcium ions, hormones, chemokines, neuropeptides, neurotransmitters, 
nucleotides, lipids, odorants, and photons. Alternatively, die activity of the nGPCR-x 
polypeptides can be determined by examining the activity of effector molecules including, but 
not limited to, adenylate cyclase, phospholipases and ion channels. Thus, modulators of 
nGPCR-x polypeptide activity may alter a GPCR receptor function, such as a binding property 
of a receptor or an activity such as G protein-mediated signal transduction or membrane 
localization. In various embodiments of the method, the assay may take the form of an ion flux 
assay, a yeast growth assay, a non-hydrolyzable GTP assay such as a [ 3 &]-GTP yS assay, a 
cAMP assay, an inositol triphosphate assay, a diacylglycerol assay, an Aequorin assay, a 
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Luciferase assay, a FLIPR assay for intracellular C^ + concentration, a mitogenesis assay, a 

MAP Kinase activity assay, an arachidonic acid release assay (e.g., using fH]-arachidonic acid), 
and an assay for extracellular acidification rates, as well as other binding or function-based 
assays of nGPCR-x activity that are generally known in the art In several of these 
embodiments, die invention comprehends the inclusion of any of the G proteins known in the 
art, such as G is, G 15 , or chimeric Gqds , G qS 5 , G q 0 5 , Gq 25 , and the like. nGPCRx activity can be 
determined by methodologies that are used to assay for FaRP activity, which is well known to 
those skilled in the art Biological activities of nGPCR-x receptors according to the invention 
include, but are not limited to, the binding of a natural or an unnatural ligand, as well as any one 
of the functional activities of GPCRs known in the art Non-limiting examples of GPCR 
activities include transmembrane signaling of various forms, which may involve G protein 
association and/or the exertion of an influence over G protein binding of various guanidylate 
nucleotides; another exemplary activity of GPCRs is the binding of accessory proteins or 
polypeptides that differ from known G proteins. 

[000173] The modulators of the invention exhibit a variety of chemical structures, which can be 
generally grouped into non-peptide mimetics of natural GPCR receptor ligands, peptide and 
non-peptide allosteric effectors of GPCR receptors, and peptides that may function as activators 
or inhibitors (competitive, uncompetitive and non-competitive) (e.g. , antibody products) of 
GPCR receptors. The invention does not restrict the sources for suitable modulators, which may 
be obtained from natural sources such as plant, animal or mineral extracts, or non-natural 
sources such as small molecule libraries, including the products of combinatorial chemical 
approaches to library construction, and peptide libraries. Examples of peptide modulators of 
GPCR receptors exhibit the following primary structures: GLGPRPLRFamide, 

GNSFLRF amide, GGPQGPLRFamide, GPSGPLRFamide, PDVDHVFLRFamide, and pyro 
EDVDHVFLRFamide. 

[000174] Other assays can be used to examine enzymatic activity including, but not limited to, 

photometric, radiometric, HPLC, electrochemical, and the like, which are described in, for 
example, Enzyme Assays: A Practical Approach , eds. R. Eisenthal and M. J. Danson, 1992, 
Oxford University Press, which is incorporated herein by reference in its entirety. 

[000175] The use of cDNAs encoding GPCRs in drug discovery programs is well-known; assays 
capable of testing thousands of unknown compounds per day in high-throughput screens (HTSs) 
are thoroughly documented. The literature is replete with examples of the use of radiolabeled 
ligands in HTS binding assays for drug discovery (see Williams, Medicinal Research Reviews , 
1991, 77, 147-184.; Sweetnam, et al, J. Natural Products , 1993, 56, 441-455 for review). 
Recombinant receptors are preferred for binding assay HTS because they allow for better 
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specificity (higher relative purity), provide the ability to generate large amounts of receptor 

material, and can be used in a broad variety of formats (see Hodgson, B io/Technology 1992, 10, 
973-980; each of which is incorporated herein by reference in its entirety). 

[000176] A variety of heterologous systems is available for functional expression of recombinant 
receptors that are well known to those skilled in the art Such systems include bacteria 
(Strosberg, et aL, Trends in Pharmacological Sciences, 1992, 13, 95-98), yeast (Pausch, Trends 
in Biotechnology, 1997, 15, 487-494), several kinds of insect cells (Vanden Broeck, Int. Rev. 
Cytology, 1996, 164, 189-268), amphibian cells (Jayawickreme et al.. Current Opinion in 
Biotechnology, 1997, 8, 629-634) and several mammalian cell lines (CHO, HEK-293, COS, etc.; 
see Gerhardt, et al.. Ear. J. Pharmacology, 1997, 334, 1-23). These examples do not preclude 
die use of other possible cell expression systems, including cell lines obtained from nematodes 
(PCT application WO 98/37177). 

[000177] In preferred embodiments of the invention, methods of screening for compounds that 

modulate nGPCR-x activity comprise contacting test compounds with nGPCR-x and assaying 
for the presence of a complex between the compound and nGPCR-x. In such assays, the ligand 
is typically labeled. After suitable incubation, free ligand is separated from that present in 
bound form, and the amount of free or uncomplexed label is a measure of the ability of the 
particular compound to bind to nGPCR-x. 

[000178] It is well known that activation of heterologous receptors expressed in recombinant 

systems results in a variety of biological responses, which are mediated by G proteins expressed 
in the host cells. Occupation of a GPCR by an agonist results in exchange of bound GDP for 
GTP at a binding site on the G a subunit; one can use a radioactive, non-hydrolyzable derivative 
of GTP, GTPy[ 35 S], to measure binding of an agonist to the receptor (Sime/ al.. Neuroreport, 
1996, 7, 729-733). One can also use this binding to measure the ability of antagonists to bind to 
the receptor by decreasing binding of GTPy[ 35 S] in die presence of a known agonist One could 
therefore construct a HTS based on GTPy[ 35 S] binding, though this is not the preferred method. 

[000179] The G proteins required for functional expression of heterologous GPCRs can be native 

constituents of the host cell or can be introduced through well-known recombinant technology. 
The G proteins can be intact or chimeric. Often, a nearly universally competent G protein (e.g., 
G a i6) is used to couple any given receptor to a detectable response pathway. G protein 
activation results in the stimulation or inhibition of other native proteins, events that can be 
linked to a measurable response. 

[000180] Examples of such biological responses include, but are not limited to, the following: the 
ability to survive in the absence of a limiting nutrient in specifically engineered yeast cells 
(Pausch, Trends in Biotechnology, 1997, 15, 487-494); changes in intracellular Ca 2+ 
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concentration as measured by fluorescent dyes (Murphy, et al. t Cur. Opinion Drug Disc. Dev., 

1998, 7, 192-199). Fluorescence changes can also be used to monitor ligand-induced changes in 
membrane potential or intracellular pH; an automated system suitable for HTS has been 
described for these purposes (Schroeder, et al n J. Biomolecular Screening , 1996, 7, 75-80). 
Melanophores prepared from Xenopus laevis show a ligand-dependent change in pigment 
organization in response to heterologous GPCR activation; this response is adaptable to HTS 
formats (Jayawickreme et al. 9 Cur. Opinion Biotechnology , 1997, 8 , 629-634). Assays are also 
available for the measurement of common second messengers, including cAMP, 
phosphoinositides and arachidonic acid, but these are not generally preferred for HTS. 

[000181] Preferred methods of HTS employing these receptors include permanently transfected 

CHO cells, in which agonists and antagonists can be identified by the ability to specifically alter 
the binding of GTPy[ 35 S] in membranes prepared from these cells. In another embodiment of 
the invention, permanently transfected CHO cells could be used for the preparation of 
membranes which contain significant amounts of the recombinant receptor proteins; these 
membrane preparations would then be used in receptor binding assays, employing the 
radiolabeled ligand specific for the particular receptor. Alternatively, a functional assay, such as 
fluorescent monitoring of ligand-induced changes in internal Ca 2+ concentration or membrane 
potential in permanently transfected CHO cells containing each of these receptors individually 
or in combination would be preferred for HTS. Equally preferred would be an alternative type 
of mammalian cell, such as HEK-293 or COS cells, in similar formats. More preferred would 
be permanently transfected insect cell lines, such as Drosophila S2 cells. Even more preferred 
would be recombinant yeast cells expressing the Drosophila melanogaster receptors in HTS 
formats well known to those skilled in the art (e.g. 9 Pausch , Trends in Biotechnology , 1997, 75, 
487-494). 

[000182] The invention contemplates a multitude of assays to screen and identify inhibitors of 
ligand binding to nGPCR-x receptors. In one example, the nGPCR-x receptor is immobilized 
and interaction with a binding partner is assessed in the presence and absence of a candidate 
modulator such as an inhibitor compound. In another example, interaction between the nGPCR- 
x receptor and its binding partner is assessed in a solution assay, both in the presence and 
absence of a candidate inhibitor compound. In either assay, an inhibitor is identified as a 
compound that decreases binding between the nGPCR-x receptor and its binding partner. 
Following the identification of compounds which inhibit ligand binding to nGPCR-x receptors, 
such compounds may be further tested in other assays including, but not limited to,m vivo 
models, in order to confirm or quantitate their activity. Another contemplated assay involves a 
variation of the dihybrid assay wherein an inhibitor of protein/protein interactions is identified 
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by detection of a positive signal in a transformed or transfected host cell, as described in PCT 

publication number WO 95/20652, published August 3, 1995. 

[000183] Candidate modulators contemplated by the invention include compounds selected from 

libraries of either potential activators or potential inhibitors. There are a number of different 
libraries used for the identification of small molecule modulators, including: (1) chemical 
libraries, (2) natural product libraries, and (3) combinatorial libraries comprised of random 
peptides, oligonucleotides or organic molecules. Chemical libraries consist of random chemical 
structures, some of which are analogs of known compounds or analogs of compounds that have 
been identified as “hits” or “leads” in other drug discovery screens, some of which are derived 
from natural products, and some of which arise from non-directed synthetic organic chemistry. 
Natural product libraries are collections of microorganisms, animals, plants, or marine 
organisms which are used to create mixtures for screening by: (1) fermentation and extraction 
of broths from soil, plant or marine microorganisms or (2) extraction of plants or marine 
organisms. Natural product libraries include polyketides, non-ribosomal peptides, and variants 
(non-naturally occurring) thereof. For a review, see Science 282:63-68 (1998). Combinatorial 
libraries are composed of large numbers of peptides, oligonucleotides, or organic compounds as 
a mixture. These libraries are relatively easy to prepare by traditional automated synthesis 
methods, PCR, cloning, or proprietary synthetic methods. Of particular interest are non-peptide 
combinatorial libraries. Still other libraries of interest include peptide, protein, peptidomimetic, 
multiparallel synthetic collection, recombinatorial, and polypeptide libraries. For a review of 
combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. Biotechnol. 
8:701-707 (1997). Identification of modulators through use of the various libraries described 
herein permits modification of the candidate “hit” * (or “lead”) to optimize the capacity of the 
“hit” to modulate activity. 

[000184] Still other candidate inhibitors contemplated by the invention can be designed and 
include soluble forms of binding partners, as well as such binding partners as chimeric, or 
fusion, proteins. A “binding partner” as used herein broadly encompasses non-peptide 
modulators, as well as such peptide modulators as neuropeptides other than natural ligands, 
antibodies, antibody fragments, and modified compounds comprising antibody domains that are 
immunospecific for the expression product of the identified nGPCR-x gene. 

[000185] The polypeptides of the invention are employed as a research tool for identification, 

characterization and purification of interacting, regulatory proteins. Appropriate labels are 
incorporated into the polypeptides of the invention by various methods known in the art and the 
polypeptides are used to capture interacting molecules. For example, molecules are incubated 
with the labeled polypeptides, washed to remove unbound polypeptides, and the polypeptide 
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complex is q uantifi ed. Data obtained using different concentrations of polypeptide are used to 

calculate values for die number, affinity, and association of polypeptide with the protein 

complex. 

[000186] Labeled polypeptides are also useful as reagents for the purification of molecules with 
which the polypeptide interacts including, but not limited to, inhibitors. In one embodiment of 
affinity purification, a polypeptide is covalently coupled to a chromatography column. Cells 
and their membranes are extracted, and various cellular subcomponents are passedover the 
column. Molecules bind to the column by virtue of their affinity to the polypeptide. The 
polypeptide-complex is recovered from the column, dissociated and the recovered molecule is 
subjected to protein sequencing. This amino acid sequence is then used to identify die captured 
molecule or to design degenerate oligonucleotides for cloning the corresponding gene from an 
appropriate cDNA library. 

[000187] Alternatively, compounds may be identified which exhibit similar properties to the 

ligand for the nGPCR-x of die invention, but which are smaller and exhibit a longer half time 
than the endogenous ligand in a human or animal body. When an organic compound is 
designed, a molecule according to the invention is used as a “lead” compound. The design of 
mimetics to known pharmaceutically active compounds is a well-known approach in the 
development of pharmaceuticals based on such “lead” compounds. Mimetic design, synthesis 
and testing are generally used to avoid randomly screening a large number of molecules for a 
target property. Furthermore, structural data deriving from the analysis of the deduced amino 
acid sequences encoded by the DNAs of the present invention are useful to design new drugs, 
more specific and therefore with a higher pharmacological potency. 

[000188] Comparison of the protein sequence of the present invention with the sequences present 

in all the available databases showed a significant homology with the transmembrane portion of 
G protein coupled receptors. Accordingly, computer modeling can be used to develop a putative 
tertiary structure of the proteins of the invention based on the available information of the 
transmembrane domain of other proteins. Thus, novel ligands based on the predicted structure 
of nGPCR-x can be designed. 

[000189] In a particular embodiment, the novel molecules identified by the screening methods 
according to the invention are low molecular weight organic molecules, in which case a 
composition or pharmaceutical composition can be prepared thereof for oral intake, such as in 
tablets. The compositions, or pharmaceutical compositions, comprising the nucleic acid 
molecules, vectors, polypeptides, antibodies and compounds identified by the screening methods 
described herein, can be prepared for any route of administration including, but not limited to, 
oral, intravenous, cutaneous, subcutaneous, nasal, intramuscular or intraperitoneal. The nature 
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of the carrier or other ingredients will depend on the specific route of administration and 
particular embodiment of the invention to be administered. Examples of techniques and 
protocols that are useful in this context are, inter alia , found in Remington’s Pharmaceutical 
Sciences, 16 th edition, Osol, A (ed.), 1980, which is incorporated herein by reference in its 
entirety. 

[000190] The dosage of these low molecular weight compounds will depend on the disease state 

or condition to be treated and other clinical factors such as weight and condition of the human or 
animal and the route of administration of the compound. For treating human or animals, 
between approximately 0.5 mg/kg of body weight to 500 mg/kg of body weight of the 
compound can be administered. Therapy is typically administered at lower dosages and is 
continued until the desired therapeutic outcome is observed. 

[000191] The present compounds and methods, including nucleic acid molecules, polypeptides, 
antibodies, compounds identified by the screening methods described herein, have a variety of 
pharmaceutical applications and may be used, for example, to treat or prevent unregulated 
cellular growth, such as cancer cell and tumor growth. In a particular embodiment, the present 
molecules are used in gene therapy. For a review of gene therapy procedures, seee.g. 

Anderson, Science , 1992, 256 , 808-813, which is incorporated herein by reference in its entirety. 

[000192] The present invention also encompasses a method of agonizing (stimulating) or 

antagonizing a nGPCR-x natural binding partner associated activity in a mammal comprising 
administering to said mammal an agonist or antagonist to one of the above disclosed 
polypeptides in an amount sufficient to effect said agonism or antagonism. One embodiment of 
the present invention, then, is a method of treating diseases in a mammal with an agonist or 
antagonist of the protein of the present invention comprises administering the agonist or 
antagonist to a mammal in an amount sufficient to agonize or antagonize nGPCR-x-associated 
functions. 

[000193] In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that modulate the function of G 
protein coupled receptors. Some small organic molecules form a class of compounds that 
modulate the function of G protein coupled receptors. 

[000194] Exemplary diseases and conditions amenable to treatment based on thepresent invention 
include, but are not limited to, thyroid disorders (e g. thyreotoxicosis, myxoedema); renal 
failure; inflammatory conditions (e.g., Chron’s disease); diseases related to cell differentiation 
and homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS 
disorders (eg., pain including migraine; stroke; psychotic and neurological disorders, including 
anxiety, mental disorder, manic depression, anxiety, generalized anxiety disorder, post- 
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traumatic-stress disorder, depression, bipolar disorder, delirium, dementia, severe mental 

retardation; dyskinesias, such as Huntington’s disease or Tourette’s Syndrome; attention 
disorders including ADD and ADHD, and degenerative disorders such as Parkinson’s, 
Alzheimer’s; movement disorders, including ataxias, supranuclear palsy, etc); infections, such 
as viral infections caused by HIV-1 or HIV-2; metabolic and cardiovascular diseases and 
disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyslipidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); proliferative diseases and cancers (e.g., different cancers such as breast, 
colon, lung, etc., and hyperproliferative disorders such as psoriasis, prostate hyperplasia, etc.); 
hormonal disorders (e.g., male/female hormonal replacement, polycystic ovarian syndrome, 
alopecia, etc.); sexual dysfunction, among others. 

[000195] Methods of determining the dosages of compounds to be administered to a patient and 

modes of administering compounds to an organism are disclosed in U.S. Application Serial No. 
08/702,282, filed August 23, 1996 and International patent publication number WO 96/22976, 
published August 1 1996, both of which are incorporated herein by reference in their entirety, 
including any drawings, figures or tables. Those skilled in the art will appreciate that such 
descriptions are applicable to the present invention and can be easily adapted to it. 

[000196] The proper dosage depends on various factors such as the type of disease being treated, 

the particular composition being used and the size and physiological condition of the patient 
Therapeutically effective doses for the compounds described herein can be estimated initially 
from cell culture and animal models. For example, a dose can be formulated in animal models 
to achieve a circulating concentration range that initially takes into account the IC50 as 
determined in cell culture assays. The animal model data can be used to more accurately 
determine useful doses in humans. 

[000197] Plasma half-life and biodistribution of the drug and metabolites in the plasma, tumors 

and major organs can also be determined to facilitate the selection of drugs most appropriate to 
inhibit a disorder. Such measurements can be carried out For example, HPLC analysis can be 
performed on the plasma of animals treated with the drug and the location of radiolabeled 
compounds can be determined using detection methods such as X-ray, CAT scan and MRI. 
Compounds that show potent inhibitory activity in the screening assays, but have poor 
pharmacokinetic characteristics, can be optimized by altering the chemical structure and 
retesting. In this regard, compounds displaying good pharmacokinetic characteristics can be 
used as a model. 

[000198] Toxicity studies can also be carried out by measuring the blood cell composition. For 

example, toxicity studies can be carried out in a suitable animal model as follows: 1) the 
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compound is administered to mice (an untreated control mouse should also be used); 2) blood 
samples are periodically obtained via the tail vein from one mouse in each treatment group; and 
3) the samples are analyzed for red and white blood cell counts, blood cell composition and the 
percent of lymphocytes versus polymorphonuclear cells. A comparison of results for each 
dosing regime with the controls indicates if toxicity is present 

[000199] At the termination of each toxicity study, further studies can be carried out by sacrificing 
the anim als (preferably, in accordance with the American Veterinary Medical Association 
guidelines Report of the American Veterinary Medical Assoc. Panel on Euthanasia, Journal of 
American Veterinary Medical Assoc., 202:229-249, 1993). Representative animals from each 
treatment group can then be examined by gross necropsy for immediate evidence of metastasis, 
unusual illness or toxicity. Gross abnormalities in tissue are noted and tissues are examined 
histologically. Compounds causing a reduction in body weight or blood components are less 
preferred, as are compounds having an adverse effect on major organs. In general, the greater 
the adverse effect the less preferred the compound. 

[000200] For the treatment of many diseases, the expected daily dose of a hydrophobic 

pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 rqg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels of the 
active moiety are sufficient to maintain therapeutic effectiveness. Plasma levels should reflect 
the potency of the drug. Generally, the more potent the compound the lower the plasma levels 
necessary to achieve efficacy. 

[000201] As discussed above, it is well known that GPCRs are expressed in many different tissues 

and regions, including in the brain. nGPCR-x mRNA transcripts may found in many other 
tissues, including, but not limited to peripheral blood lymphocytes, pancreas, ovary, uterus, 
testis, salivary gland, kidney, adrenal gland, liver, bone marrow, prostate, fetal liver, colon, 
muscle, and fetal brain, and may be found in many other tissues. Within the brain, nGPCR-x 
mRNA transcripts may be found in many tissues, including, but not limited to, frontal lobe, 
hypothalamus, pons, cerebellum, cerebrum, caudate nucleus, and medulla. 

[000202] Sequences selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO:58 will, 
as detailed above, enable screening the endogenous neurotransmitters/hormones/ligands which 
activate, agonize, or antagonize nGPCR-x and for compounds with potential utility in treating 
disorders including, but not limited to, thyroid disorders (e.g. thyreotoxicosis, myxoedema); 
renal failure; inflamm atory conditions (e.g., Chron’s disease); diseases related to cell 
differentiation and homeostasis; rheumatoid arthritis; autoimmune disorders; movement 
disorders; CNS disorders (e.g., pain including schizophrenia, migraine; stroke; psychotic and 
neurological disorders, including anxiety, mental disorder, manic depression, anxiety, 
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generalized anxiety disorder, post-traumatic-stress disorder, depression, bipolar disorder, 

delirium, dementia, severe mental retardation; dyskinesias, such as Huntington’s disease or 
Tourette’s Syndrome; attention disorders including ADD and ADHD, and degenerative 
disorders such as Parkinson’s, Alzheimer’s; movement disorders, including ataxias, 
supranuclear palsy, etc.); infections, such as viral infections caused by HIV-1 or HTV-2; 
metabolic and cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired glucose 
tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers (eg., 
different cancers such as breast, colon, lung, etc., and hyperproliferative disorders such as 
psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., male/female hormonal 
replacement, polycystic ovarian syndrome, alopecia, etc); sexual dysfunction, among others. 

[000203] For example, nGPCR-x may be useful in the treatment of respiratory ailments such as 

asthma, where T cells are implicated by the disease. Gbntraction of airway smooth muscle is 
stimulated by thrombin. Cicala et al (1999) Br J Pharmacol 126:478-484. Additionally, in 
bronchiolitis obliterans, it has been noted that activation of thrombin receptors may be 
deleterious. Hauck et al. (1999) Am J Physiol 277:L22-L29. Furthermore, mast cells have also 
been shown to have thrombin receptors. Cirino et al (1996) J Exp Med 183:821-827. nGPCR-x 
may also be useful in remodeling of airway structure s in chronic pulmonary inflammation via 
stimulation of fibroblast procollagen synthesis. See, e.g., Chambers et al. (1998) Biochem J 
333:121-127; Trejo et al. (1996) J Biol Chem 271:21536-21541. 

[000204] In another example, increased release of sCD40L and expression of CD40L by T cells 

after activation of thrombin receptors suggests that nGPCR-x may be useful in the treatment of 
unstable angina due to the role of T cells and inflamm ation. See Aukrust et al. (1999) 
Circulation 100:614-620. 

[000205] A further example is the treatment of inflammatory diseases, such as psoriasis, 

inflammatory bowel disease, multiple sclerosis, rheumatoid arthritis, and thyroiditis. Due to the 
tissue expression profile of nGPCR-x, inhibition of thrombin receptors may be beneficial for 
these diseases. See, e.g., Morris et al. (1996) Ann Rheum Dis55:841-843. In addition to T 
cells, NK. cells and monocytes are also critical cell types which contribute to the pathogenesis of 
these diseases. See, e.g., Naldini & Carney (1996) Cell Immunol 172:35-42; Hoffman & 

Cooper (1995) Blood Cells Mol Dis 21:156-167; Colotta etal. (1994) Am J Pathol 144:975-985. 

[000206] Expression of nGPCR-x in bone marrow and spleen may suggest that it may play a role 
in the proliferation of hematopoietic progenitor cells. See DiCuccio etal. ( 1 996) Exp Hematol 
24:914-918. 
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[000207] As another example, nGPCR-x may be useful in the treatment of acute and/or traumatic 

brain injury. Astrocytes have been demonstrated to express thrombin receptors. Activation of 
thrombin receptors may be involved in astrogliosis following brain injury. Therefore, inhibition 
of receptor activity may be beneficial for limiting neuroinflammation. Scar formation mediated 
by astrocytes may also be limited by inhibiting thrombin receptors. See,e.g, Pindon et al. . 
(1998) Eur J Biochem 255:766-774; Ubl & Reiser. (1997) Gla 21:361-369; Grabham & 
Cunningham (1995) J Neurochem 64:583-591 . 

[000208] nGPCR-x receptor activation may mediate neuronal and astrocyte apoptosis and 

prevention of neurite outgrowth. Inhibition would be beneficial in both chronic and acute brain 
injury. See, eg., Donovan et al. (1997) J Neurosci 17:5316-5326; Turgeon et al (1998) J 
Neurosci 18:6882-6891; Smith-Swintosky et al. (1997) J Neurochem 69:1890-1896; Gill et al. 
(1998) Brain Res 797:321-327; Suidan et al. (1996) Semin Thromb Hemost 22:125-133. 

[000209] The attached Sequence Listing contains the sequences of the polynucleotides and 
polypeptides of file invention and is incorporated herein by reference in its entirety. 

Methods of Screening Homan Subjects 

[000210] Thus in yet another embodiment, the invention provides genetic screening procedures 
that entail analyzing a person’s genome - in particular their alleles for the nGPCR-x of the 
invention -- to determine whether the individual possesses a genetic characteristic found in other 
individuals that are considered to be afflicted with, or at risk for, developing a mental disorder 
or disease of the brain that is suspected of having a hereditary component For example, in one 
embodiment, the invention provides a method for determining a potential for developing a 
disorder affecting the brain in a human subject comprising the steps of analyzing the coding 
sequence of one or more nGPCR-x genes from file human subject; and determining development 
potential for the disorder in said human subject from file analyzing step. 

[000211] More particularly, the invention provides a method of screening a human subject to 

diagnose a disorder affecting the brain or genetic predisposition therefor, comprising the steps 
of: (a) assaying nucleic acid of a human subject to determine a presence or an absence of a 
mutation altering the amino acid sequence, expression, or biological activity of at least one 
seven transmembrane receptor that is expressed in the brain, wherein the seven transmembrane 
receptor comprises an amino acid sequence selected from file group consisting of SEQ ID NO: 1 
to SEQ ID NO:58, or an allelic variant thereof, and wherein the nucleic acid corresponds to the 
gene encoding the seven transmembrane receptor; and (b) diagnosing the disorder or 
predisposition from the presence or absence of said mutation, wherein the presence of a 
mutation altering the amino acid sequence, expression, or biological activity of allele in the 
nucleic acid correlates with an increased risk of developing the disorder. 
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[000212] By “human subject* * is meant any human being, human embryo, or human fetus. It will 

be apparent that methods of the present invention will be of particular interest to individuals that 
have themselves been diagnosed with a disorder affecting the brain or have relatives that have 
been diagnosed wife a disorder affecting fee brain. 

[000213] By “screening for an increased risk” is meant determination of whether a genetic 

variation exists in the human subject feat correlates wife a greater likelihood of developing a 
disorder affecting fee brain than exists for fee human population as a whole, or for a relevant 
racial or ethnic human sub-population to which fee individual belongs. Both positive and 
negative determinations (i.e., determinations that a genetic predisposition marker is present or is 
absent) are intended to fall within fee scope of screening methods of fee invention. In preferred 
embodiments, fee presence of a mutation altering fee sequence or expression of at least one 
nGPCR-x seven transmembrane receptor allele in fee nucleic acid is correlated wife an 
increased risk of developing mental disorder, whereas fee absence of such a mutation is reported 
as a negative determination. 

[000214] The “assaying” step of fee invention may involve any techniques available for analyzing 

nucleic acid to determine its characteristics, including but not limited to well-known techniques 
such as single-strand conformation polymorphism analysis (SSCP) [Orita et al, Proc Natl 
Acad. Sci . USA, 86: 2766-2770 (1989)]; heteroduplex analysis [Whitee/ al, Genomics, 12: 301- 
306 (1992)]; denaturing gradient gel electrophoresis analysis [Fischer et al, Proc . Natl Acad. 

Sci . USA, 80: 1579-1583 (1983); and Riesner et al, Electrophoresis, 10: 377-389 (1989)]; DNA 
sequencing; RNase cleavage [Myers et al, Science, 230: 1242-1246 (1985)]; chemical cleavage 
of mismatch techniques [Rowley et al, Genomics, 30: 574-582 (1995); and Roberts et al, Nacl 
Acids Res., 25: 3377-3378 (1997)]; restriction fragment length polymorphism analysis; single 
nucleotide primer extension analysis [Shumaker et al., Hum. Mutat., 7: 346-354 (1996); and 
Pastinen et al., Genome Res., 7: 606-614 (1997)]; 5’ nuclease assays [Peasee/ al, Proc. Natl 
Acad. Sci. USA, 91: 5022-5026 (1994)]; DNA Microchip analysis [Ramsay, G Nature 
Biotechnology, 16: 40-48 (1999); and Chee et al , U.S. Patent No. 5,837,832]; and ligase chain 
reaction [Whiteley et al , U.S. Patent No. 5,521,065]. [See generally, Schafer and Hawkins, 
Nature Biotechnology, 16: 33-39 (1998).] All of fee foregoing documents are hereby 
incorporated by reference in their entirety. 

[000215] Thus, in one preferred embodiment involving screening nGPCR-x sequences, for 

example, fee assaying step comprises at least one procedure selected from the group consisting 
of: (a) determining a nucleotide sequence of at least one codon of at least one nGPCR-x allele of 
fee human subject; (b) performing a hybridization assay to determine whether nucleic acid from 
fee human subject has a nucleotide sequence identical to or different from one or more reference 
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sequences; (c) performing a polynucleotide migration assay to determine whether nucleic acid 

from the human subject has a nucleotide sequence identical to or different from one or more 
reference sequences; and (d) performing a restriction endonuclease digestion to determine 
whether nucleic acid from the human subject has a nucleotide sequence identical to or different 
from one or more reference sequences. 

[000216] In a highly preferred embodiment, die assaying involves sequencing of nucleic acid to 
dete rmin e nucleotide sequence thereof using any available sequencing technique. [See, 

Sanger et al, Proc. Natl Acad, Sci. (USA), 74: 5463-5467 (1977) (dideoxy chain termination 
method); Mirzabekov, TIBTECH , 12: 27-32 (1994) (sequencing by hybridization); Drmanac et 
al, Nature Biotechnology, 16: 54-58 (1998); U.S. Patent No. 5,202,231; and Science, 260: 
1649-1652 (1993) (sequencing by hybridization); Kieleczawa etal, Science , 258: 1787-1791 
(1992) (sequencing by primer walking); (Douglas et al., Biotechniques , 14: 824-828 (1993) 
(Direct sequencing of PCR products); and Akane et al. Biotechniques 16: 238-241 (1994); 
Maxam and Gilbert, Meth Enzymol , 65: 499-560 (1977) (chemical termination sequencing), all 
incorporated herein by reference.] The analysis may entail sequencing of the entirenGPCR gene 
genomic DNA sequence, or portions thereof, or sequencing of the entire seven transmembrane 
receptor coding sequence or portions thereof. In some circumstances, the analysis may involve 
a determination of whether an individual possesses a particular allelic variant, in which case 
sequencing of only a small portion of nucleic acid — enough to determine the sequence of a 
particular codon characterizing the allelic variant - is sufficient This approach is appropriate, 
for example, when assaying to determine whether one family member inherited the same allelic 
variant that has been previously characterized for another family member, or, more generally, 
whether a person's genome contains an allelic variant that has been previously characterized and 
correlated with a mental disorder having a heritable component. 

[000217] In another highly preferred embodiment, the assaying step comprises performing a 

hybridization assay to determine whether nucleic acid from the human subject has a nucleotide 
sequence identical to or different from one or more reference sequences. In a preferred 
embodiment, the hybridization involves a determination of whether nucleic acid derived from 
the human subject will hybridize with one or more oligonucleotides, wherein the 
oligonucleotides have nucleotide sequences that correspond identically to a portion of the 
nGPCR-x gene sequence taught herein, or that correspond identically except for one mismatch. 
The hybridization conditions are selected to differentiate between perfect sequence 
complementarity and imperfect matches differing by one or more bases. Such hybridization 
experiments thereby can provide single nucleotide polymorphism sequence information about 
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the nucleic acid from the human subject, by virtue of knowing the sequences of the 

oligonucleotides used in the experiments. 

[000218] Several of the techniques outlined above involve an analysis wherein one performs a 

polynucleotide migration assay, eg., on a polyacrylamide electrophoresis gel (or in a capillary 
electrophoresis system), under denaturing or non-denaturing conditions. Nucleic acid derived 
from the human subject is subjected to gel electrophoresis, usually adjacent to (or co-loaded 
with) one or more reference nucleic acids, such as reference GPCR-x encoding sequences 
having a coding sequence identical to all or a portion of SEQ ID NO: 1 to SEQ ED NO:58 (or 
identical except for one known polymorphism). The nucleic acid from the human subject and 
the reference sequence(s) are subjected to similar chemical or enzymatic treatments and then 
electrophoresed under conditions whereby the polynucleotides will show a differential migration 
pattern, unless they contain identical sequences. [See generally Ausubelef al. (eds.), Current 
Protocols in Molecular Biology, New York: John Wiley & Sons, Inc. (1987-1999); and 
Sambrook et al, (eds.), Molecular Cloning, A Laboratory Manual, Cold Spring Harbor, New 
York: Cold Spring Harbor Laboratory Press (1989), both incorporated herein by reference in 
their entirety.] 

[000219] In the context of assaying, the term “nucleic acid of a human subject* * is intended to 

include nucleic acid obtained directly from the human subject (e.g, DNA or RNA obtained from 
a biological sample such as a blood, tissue, or other cell or fluid sample); and also nucleic acid 
derived from nucleic acid obtained directly from the human subject By way of non-limiting 
examples, well known procedures exist for creating cDNA that is complementary to RNA 
derived from a biological sample from a human subject, and for amplifying (e.g, via 
polymerase chain reaction (PCR)) DNA or RNA derived from a biological sample obtained 
from a human subject. Any such derived polynucleotide which retains relevant nucleotide 
sequence information of the human subject’s own DNA/RNA is intended to fall wthin the 
definition of “nucleic acid of a human subject” for the purposes of the present invention. 

[000220] In the context of assaying, the term “mutation” includes addition, deletion, and/or 

substitution of one or more nucleotides in the GPCR gene sequence (e.g, as compared to the 
seven transmembrane receptor-encoding sequences set forth of SEQ ID NO:l to SEQ ED 
NO:58, and other polymorphisms that occur in introns (where introns exist) and that are 
identifiable via sequencing, restriction fragment length polymorphism, or other techniques. The 
various activity examples provided herein permit determination of whether a mutation 
modulates activity of the relevant receptor in the presence or absence of various test substances. 

[000221] In a related embodiment, the invention provides methods of screening a person’s 

genotype with respect to the nGPCR-x of the invention, and correlating such genotypes with 
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diagnoses for disease or with predisposition for disease (for genetic counseling). For example, 

the invention provides a method of screening for an nGPCR-x hereditary mental disorder 
genotype in a human patient, comprising the steps of: (a) providing a biological sample 
comprising nucleic acid from the patient, the nucleic acid including sequences corresponding to 
said patient's nGPCR-x alleles; (b) analyzing the nucleic acid for the presence of a mutation or 
mutations; (c) dete rminin g a nGPCR-x genotype from the analyzing step; and (d) correlating the 
presence of a mutation in an nGPCR-x allele with a hereditary mental disorder genotype. In a 
preferred embodiment, the biological sample is a cell sample containing human cells that 
contain genomic DNA of the human subject The analyzing can be performed analogously to 
the assaying described in preceding paragraphs. For example, the analyzing comprises 
sequencing a portion of the nucleic acid (e.g., DNA or RNA), the portion comprising at least 
one codon of the nGPCR-x alleles. 

[000222] Although more time consuming and expensive than methods involving nucleic acid 

analysis, the invention also may be practiced by assaying one or more proteins of a human 
subject to determine the presence or absence of an amino acid sequence variation in GPCR 
protein from the human subject Such protein analyses may be performed, eg., by fragmenting 
GPCR protein via chemical or enzymatic methods and sequencing the resultant peptides; or by 
Western analyses using an antibody having specificity for a particular allelic variant of the 
GPCR. 

[000223] The invention also provides materials that are useful for performing methods of the 

invention. For example, the present invention provides oligonucleotides useful as probes in the 
many analyzing techniques described above. In general, such oligonucleotide probes comprise 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 nucleotides that have a 
sequence that is identical, or exactly complementary, to a portion of a human GPCR gene 
sequence taught herein (or allelic variant thereof), or that is identical or exactly complementary 
except for one nucleotide substitution. In a preferred embodiment, the oligonucleotides have a 
sequence that corresponds in the foregoing manner to a human GPCR coding sequence taught 
herein, and in particular, the coding sequences set forth in SEQ ID NO:l to SEQ ID NO:58. In 
one variation, an oligonucleotide probe of the invention is purified and isolated. In another 
variation, the oligonucleotide probe is labeled, e.g., with a radioisotope, chromophore, or 
fluorophore. In yet another variation, the probe is covalently attached to a solid support [See 
generally Ausubel et ah and Sambrook et ah , supra.] 

[000224] In a related embodiment, the invention provides kits comprising reagents that are useful 

for practicing methods of the invention. For example, the invention provides a kit for screening 
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a human subject to diagnose a mental disorder or a genetic predisposition therefor, comprising, 
in association: (a) an oligonucleotide useful as a probe for identifying polymorphisms in a 
human nGPCR-x seven transmembrane receptor gene, the oligonucleotide comprising 6-50 
nucleotides that have a sequence that is identical or exactly complementary to a portion of a 
human nGPCR-x gene sequence or nGPCR-x coding sequence, except for one sequence 
difference selected from the group consisting of a nucleotide addition, a nucleotide deletion, or 
nucleotide substitution; and (b) a media packaged with the oligonucleotide containing 
information identifying polymorphisms identifiable with the probe that correlate with mental 
disorder or a genetic predisposition therefor. Exemplary infonnation-containing media include 
printed paper package inserts or packaging labels; and magnetic and optical storage media that 
are readable by computers or machines used by practitioners who perform genetic screening and 
counseling services. The practitioner uses the information provided in the media to correlate the 
results of the analysis with the oligonucleotide wife a diagnosis. In a preferred variation, the 
oligonucleotide is labeled. 

[000225] In still another embodiment, the invention provides methods of identifying those allelic 
variants of GPCRs of the invention that correlate with mental disorders. For example, the 
invention provides a method of identifying a seven transmembrane allelic variant that correlates 
with a mental disorder, comprising steps of: (a) providing a biological sample comprising 
nucleic acid from a human patient diagnosed with a mental disorder, orfrom the patient’s 
genetic progenitors or progeny; (b) analyzing the nucleic acid for the presence of a mutation or 
mutations in at least one seven transmembrane receptor that is expressed in the brain, wherein 
the at least one seven transmembrane receptor comprises an amino acid sequence selected from 
the group consisting of SEQ ID NO:l to SEQ ID NO:58 or an allelic variant thereof, and 
wherein the nucleic acid includes sequence corresponding to the gene or genes encoding the at 
least one seven transmembrane receptor; (c) determining a genotype for the patient for the at 
least one seven transmembrane receptor from said analyzing step; and (d) identifying an allelic 
variant that correlates with the mental disorder from the determining step. To expedite this 
process, it may be desirable to perform linkage studies in the patients (and possibly their 
families) to correlate chromosomal markers with disease states. The chromosomal localization 
data provided herein facilitates identifying an involved nGPCR with a chromosomal marker. 

[000226] The foregoing method can be performed to correlate the nGPCR-x of the invention to a 

number of disorders having hereditary components that are causative or that predispose persons 
to the disorder. For example, in one preferred variation, the disorder is a mental disorder. 

[000227] Also contemplated as part of the invention are polynucleotides that comprise the allelic 

variant sequences identified by such methods, and polypeptides encoded by the allelic variant 
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sequences, and oligonucleotide and oligopeptide fragments thereof that embody the mutations 

that have been identified Such materials are useful in in vitro cell-free and cell-based assays for 
identifying lead compounds and therapeutics for treatment of the disorders. For example, the 
variants are used in activity assays, binding assays, and assays to screen for activity modulators 
described herein. In one preferred embodiment, the invention provides a purified and isolated 
polynucleotide comprising a nucleotide sequence encoding a nGPCR-x receptor allelic variant 
identified according to the methods described above; and an oligonucleotide that comprises the 
sequences that differentiate the allelic variant from the nGPCR-x sequences set forth in SEQ ID 
NO:l to SEQ ID NO:58. The invention also provides a vector comprising the polynucleotide 
(preferably an expression vector); and a host cell transformed or transfected with the 
polynucleotide or vector. The invention also provides an isolated cell line that is expressing the 
allelic variant nGPCR-x polypeptide; purified cell membranes from such cells; purified 
polypeptide; and synthetic peptides that embody the allelic variation amino acid sequence. In 
one particular embodiment, the invention provides a purified polynucleotide comprising a 
nucleotide sequence encoding a nGPCR-x seven transmembrane receptor protein of a human 
that is affected with a mental disorder, wherein said polynucleotide hybridizes to the 
complement of a sequence selected from the group consisting of SEQ ID NO:l to SEQ ED 
NO:58 under the following hybridization conditions: (a) hybridization for 16 hours at 42°C in a 
hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate 
and (b) washing 2 times for 30 minutes at 60°C in a wash solution comprising O.lx SSC and 1% 
SDS; and wherein the polynucleotide encodes a nGPCR-x amino acid sequence that differs from 
a sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 1 1 6, by at least 
one residue. 

[000228] An exemplary assay for using the allelic variants is a method for identifying a modulator 
of nGPCR-x biological activity, comprising the steps of: (a) contacting a cell expressing the 
allelic variant in the presence and in the absence of a putative modulator compound; (b) 
measuring nGPCR-x biological activity in the cell; and (c) identifying a putative modulator 
compound in view of decreased or increased nGPCR-x biological activity in the presence versus 
absence of the putative modulator. 

[000229] Additional features of the invention will be apparent from the following Examples. 

Examples 1 and 2 are actual while the remaining Examples are prophetic. Additional features 
and variations of the invention will be apparent to those skilled in the art from the entirety of 
this application, including the detailed description, and all such features are intended as aspects 
of the invention. Likewise, features of the invention described herein can be re-combined into 
additional embodiments that also are intended as aspects of the invention, irrespective of 
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whether the combination of features is specifically mentioned above as an aspect or embodiment 
of the invention. Also, only such limitations which are described herein as critical to the 
invention should be viewed as such; variations of the invention lacking limitations which have 
not been described herein as critical are intended as aspects of the invention. 

EXAMPLES 

EXAMPLE Is IDENTIFICATION OF nGPCR-X 
A. Database search 

[000230] The Celera database was searched using known GPCR receptors as query sequences to 
find patterns suggestive of novel G protein-coupled receptors. Positive hits were further 
analyzed with the GCG program BLAST to determine which ones were the most likely 
candidates to encode G protein-coupled receptors, using the standard (default) alignment 
produced by BLAST as a guide. 

[000231] Briefly, the BLAST algorithm, which stands for Basic Local Alignment Search Tool is 
suitable for dete rmining sequence similarity (Altschul et al, J. Mol. Biol., 1990, 215, 403-410, 
which is incorporated herein by reference in its entirety). Software for performing BLAST 
analyses is publicly available through the National Center for Biotechnology Information. This 
algorithm involves first identifying high scoring sequence pair (HSPs) by identifying short 
words of length W in the query sequence that either match or satisfy some positive valued 
threshold score T when aligned with a word of the same length in a database sequence. T is 
referred to as the neighborhood word score threshold (Altschul et al. 9 supra). These initial 
neighborhood word hits act as seeds for initiating searches to find HSPs containing them. The 
word hits are extended in both directions along each sequence for as far as the cumulative 
alignment score can be increased. Extension for the word hits in each direction are halted when: 

1) the cumulative alignment score falls off by the quantity X from its maximum achieved value; 

2) the cumulative score goes to zero or below, due to the accumulation of one or more negative 
scoring residue alignments; or 3) the end of either sequence is reached. The Blast algorithm 
parameters W, T and X determine the sensitivity and speed of the alignment The Blast program 
uses as defaults a word length (W) of 1 1, the BLOSUM62 scoring matrix (see Henikoff et al., 
Proc. Natl. Acad. Sci. USA, 1992, 89, 10915-10919, which is incorporated herein by reference 
in its entirety) alignments (B) of 50, expectation (E) of 10, M=5, N=4, and a comparison of both 
strands. 

[000232] The BLAST algorithm (Karlin et al, Proc. Natl. Acad. Sci. USA, 1993, 90, 5873-5787, 
which is incorporated herein by reference in its entirety) and Gapped BLAST perform a 
statistical analysis of the similarity between two sequences. One measure of similarity provided 
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by die BLAST algorithm is the smallest sum probability (P(N)), which provides an indication of 
the probability by which a match between two nucleotide or amino acid sequences would occur 
by chance. For example, a nucleic acid is considered similar to a GPCR gene or cDNA if die 
smallest sum probability in comparison of die test nucleic acid to a GPCR nucleic acid is less 
than about 1, preferably less than about 0.1, more preferably less than about 0.01, and most 
preferably less than about 0.001. 

[000233] Homology searches are performed with die program BLAST version 2.08. A collection 

of 340 query amino acid sequences derived from GPCRs was used to search the genomic DNA 
sequence using TBLASTN and alignments with an Ewalue lower than 0.01 were collected from 
each BLAST search. The amino acid sequences have been edited to remove regions in die 
sequence that produce non-significant alignments with proteins that aie not related to GPCRs. 

[000234] Multiple query sequences may have a significant alignment to the same genomic region, 

although each alignment may not cover exactly the same DNA region. A procedure is used to 
determine the region of maximum common overlap between the alignments from several query 
sequences. This region is called the consensus DNA region. The procedure for determining this 
consensus involves the automatic parsing of the BLAST output files using the program 
MSPcrunch to produce a tabular report. From this tabular report the start and end of each 
alignment in the genomic DNA is extracted. This information is used by a PERL script to derive 
the maximum common overlap. These regions are reported in the form of a unique sequence 
identifier, a start and the end position in die sequence. The sequences defined by these regions 
were extracted from the original genomic sequence file using the program fetchdb. 

[000235] The consensus regions are assembled into a non-redundant set by using the program 

phrap. After assembly with phrap a set of contigs and singletons were defined as candidate DNA 
regions coding for nGPCRs. These sequences were then submitted for further sequence 
analysis. 

[000236] Further sequence analysis involves the removal of sequences previously isolated and 

removal of sequences that are related to olfactory GPCR's. 

[000237] nGPRCR-x cDNAs were sequenced directiy using an ABI377 fluorescence-based 

sequencer (Perkin-Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) and the ABI 
PRISM™ Ready Dye-Deoxy Terminator kit with Taq FS™ polymerase. Each ABI cycle 
sequencing reaction contained about 0.5 pg of plasmid DNA. Cycle-sequencing was performed 
using an initial denaturation at 98°C for 1 minute, followed by 50 cycles using the following 
parameters: 98°C for 30 seconds, annealing at 50°C for 30 seconds, and extension & 60°C for 4 
minutes. Temperature cycles and times were controlled by a Perkin-Elmer 9600 thermocycler. 
Extension products were purified using Centriflex™ gel filtration cartridges (Advanced Genetic 
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Technologies Corp., Gaithersburg, MD). Each reaction product was loaded by pipette onto the 
column, which is then centrifuged in a swinging bucket centrifuge (Sorvall model RT6000B 
tabletop centrifuge) at 1 500 x g for 4 minutes at room temperature. Column-purified samples 
were dried under vacuum for about 40 minutes and then dissolved in of a DNA loading 

solution (83% deionized fotmamide, 8.3mM EDTA, and 1.6 mg/ml Blue Dextran). The 
samples were then heated to 90°C for three minutes and loaded into the gel sample wells for 
sequence analysis using the ABB77 sequencer. Sequence analysis was performed by importing 
ABB 77 files into the Sequencer program (Gene Codes, Ann Arbor, MI). Generally, sequence 
reads of 700 bp were obtained Potential sequencing errors were minimiz ed by obtaining 
sequence information from both DNA strands and by re-sequencing difficult areas using primers 
annealing at different locations until all sequencing ambiguities were removed. 

[000238] The following Table 5 contains the sequences of the polynucleotides and polypeptides of 
the invention. The transmembrane domains within the polypeptide sequence are identified by 
underlining. 



Table 5 

The following DNA sequence Seq-86 <SEQ ID NO. 1> was identified in H. 
sapiens : 

ACACAGTGTGCACACACGTGCAGGGACATACCCCCTTCCCCAACTGCCTGGCCTGCACACTTGGCATTTCC 

AGTATTTCTAGGAAGTGATGGCTCTGTGCATCCTGAGCCAATCCAGCTCCGAGCCTCCAAGGCATCCTGGT 

GATGGGCAGCTGGAAGCTCTGCCTCTGAGGCCTTCACACACCCACCTTCGGTCAAACTTGCTTCTGCTGAG 

GAACTTGGTGTGTCTTCCTTCTGGGCAGGAGGTCACATTTGAGAGCACAGGAGCAGTGCCTGCCCCCCGGG 

AATGTGGCTCTGGGTAGAATTGCAGGCTCAGGGGTTTTGGGCAGGAGAGCACCAACCGTGCCACACCCACA 

CAGACACGGTCACTGGGGCCCTGCAGCAGGGACGACCGCACTTCCCAAAGGGCTGGGAAGCCATGTCCAGA 

GGAGGCCATGCTCTAGCTCCCTTGGGCAGGGCTGGCTGCAAGGAGGGTGAAGTTGGGCATCTTGAACCCAG 

AGAAGTAGAGGACTCAGCACCAGCACAACCAGCTCGGCGCATTAATACACATTCCTCTCCCACTTCTCCCC 

AAGCCTGAAAAAACCTCAAACCAGCCTCTTTGCAGCTCCCTGAGGTCATGACTCACGAACCATGCTCGGGG 

CAGGGGAAAAGAAAAGCATCCG 

The following amino acid sequence <SEQ ID NO. 59> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 1: 

DAFLFPCPEHGSVMTSGSCKEAGLRFFQAWGEVGEECVLMRJRAGCAGAESSTSLGSRCPTSPSLQPALPKG 

ARAWPPLDMASQPFGKCGRPCCRAPVTVSVWVWHGWCSPAQNPACNSTQSHIPGGQALLLCSQMPPAQKED 

TPSSSAEASLTEGGCVKASEAELPAAHHQDALEARSWIGSGCTEPSLPRNTGNAKCAGQAVGEGGMSLHVC 

AHC 



The following DNA sequence Seq-87 SEQ ID NO. 2> was identified in H. 
sapiens: 

CTAAAGGAGGAATAGATGTCTTTAAGAAGAAATGAAAAAATAAAGTAAATGTGAAAATTTCCCTTACTTAT 
TTCCAAACAAGTGCTCCTCCAAAAAAATGCAAATAATTAAGTTTCTGAAATGGTGAACATATCAGATTAGT 
AGACATATGGCAGGAGCAGCAAATGAGCAGATCAAGTTGAAGTCCTAGTATTACCAATCTGTTAATGTTGA 
CAGGAAGACTCATTTTGACTGTTCCTTTTATATCAATAAATGAGTGGATTTCAACTACTCTAAATAGGAAT 
GCTAAAAGCAGCACTGCTAAAAGTGCATATCAAACCAATAATTTTCTGATGCTGTTTTGGTATATCCTACA 
AACATTTGTAGGACAACAACTCAGAAGGGAAAAAAATATCTTATGCCTTTGAGGTCTGTACTGAATGCTAA 
TGCATTTGTATATGATGGGTTTAATACAGAACTGAGAATAAATTACTTTCAGCAGCTGCACTCTAGACCTA 
TAAATCGCTCTGAGTACTACAAAATCCATACAAAGGAAGAACAGCTGGATAATTTACACCACCAGTATTTG 
TCAAAAAAAAAAAAAAAAAGC TGAAAA T AC AGAACC T GAT TTTGTCCCTTT TTCGAGT A 
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The following amino acid sequence <SE Q ID NO. 60> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 2: 

LEKGTKSGSVFS AFFFFFQILWIIQLFFLCMDFWL RAIYRSRVQIiliKVIYSQFCIKPIIYKCISIQYRP 

QRHKIFFSLLSCCPTNVCRIYQNSIRKLLVYALLAVLLLAFLFRWEIHSFIDIKGTVKMSLPVNINRLVI 

LGLQLDLLICCSCHMSTNLICSPFQKLNYLHFFGGALVWKVREIFTFTLFFHFFLKTSIPPL 



The following DNA sequence Seq-88 <SEQ ID NO. 3> was identified in H. 
sapiens : 

AGGGGCCCTCCAGCACTGGTCTTGAAGGGGTGACAGGGTCTGGGGTCTGACTCCCACCTCCACCACTTCCC 

ACCTGAGGGCCCTGGAATGAATCCTTTCCTGGATCTGAGCTGCCACATCATCAGTGAAAATGACACCTATA 

TGGGACTTCAGTGAGAACACAAATGCAACGTTCCTGCCACGGAACAACCCATGTACTCACTGGGAGCATTG 

AGAGTAGATCCACACTGATTGACACAGGGACTCCAGGCCTGACCCATGATATGTACTGGATACATGGCCAT 

GAGTGCTCCACAG 

The following amino acid sequence <SEQ ID NO. 61> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO.3: 

VEHSWPCIQYISWVRPG VPVSISVDLLSMLPVSTWWPW QERCICVLTEVPYRCHFHCGSSDPGKDSFQGP 

QVGSGGGGSQTPDPVTPSRPVLEGP 



The following DNA sequence Seq-89 <SEQ ID NO. 4> was identified in H. 
sapiens : 

ACACCAAATACTGCTTTGCTGCCTTAGGCTTCAGCACATTAGCATGGCTTCCTCCCTTGGCATGGTAACTG 

TAGCTGAACTTGGAGGGTTTGTATTACCCATTATAATTATTACTTATTTCACATGGAAAACAAGAAAATCT 

TTATGGGAATTCCAAGTTCCCCCTAGGAATACCAAAGAGAGGAAAAAGGCTTTGAGGATGGTCCTGATGTG 

TGAAGTGGTGTTCATTGTGTGTTTCACTCCTTACCACCTCAACTTCCCATTCTTTATGATGGTGAAGGAAC 

ATGTCTTTTTGAACTGCTCTTTTATAAAGATCATTCTCTGTTTCCACATTATTTCCCTGTGTCTTGCAAAT 

CTGAATTGTTGTCTTGATCCAGTTGTATATTATTTTATGACCTCAAAATTTCATGATCAATTTTCAGATCA 

TGGCAGCTTGGTTCTTCAGTCATGTATGAGATGTAATAACAGTACCTTAGAAATTCATCAGAGGAAGGGAG 

GATCTTCAAACTATCTCTCTTGAATGTTTGAAAGATTCCAAGACAATATAATCAAATAATTAACTAGAAAA 

ATCGATATGCTCTATTAGTGTATCTATGTCACTTTGAAGATTTTTCTTTTTTTTTTTTCTTTTTTTTTATT 

ATACTTTAAG 

The following amino acid sequence <SEQ ID NO. 62> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 4: 

HQI LLCCL RLQH I SM ASSLGMVTVAELGGFVLPIIIIT Y FTWKTRKSLWEFQVPPRNTKERKKALR MVLMC 
EWFIVCFTPYHLNFPFFMMV KEH VFLNCSFIKIILCFHIISLCLANLNC CLDPWYYFMTSKFHDQFSDH 
GSLVLQSCMRCNNSTI£IHQRKGGSSNYLSMFERFQDNIIKLTRKIDMLYCIYVTLKIFLFFFSFFLLYFK 



The following DNA sequence Seq-90 <SEQ ID NO. 5> was identified in H. 
sapiens: 

AATGCTACTGCTCCTGCATATAATAGCTGCTTTGAAGTGTTTGTCTGCTATGTCCAAAACATAGACTCTTT 

CAAAAGCACTTTCTGTTGTCTCCTTTTTCTCTTGCATAGGAGTCACATTTTTCTGTCTCTTCACATATTTC 

ATATTTATTTTTGTTGAAAACCAGACATTTTAGATAATGTGTTGTAGCAGTCCAGATACTGATTCTCTCCC 

CCAGGAGCTGTTGTCTTTCTTACTTGTATATGTGTTTAGTGACTTGGCTGGACTATTTTAATAATGTGTAT 

TTCCCTGTAGTATATACCATCTTTTATACTAATGTTACTTTTCCGATAGTGCAGCCTTGGGCATGGACAGA 

GTTATCCTGGGATGACAGTAACTTTTAATAGGGCTCTCTATGACTATCTCTTTCCCTGATGTCCCTGTTAA 

GCTATCTGCATCTCTTGGTATCACACCTAGCCTTTGACTTCCACTAATTGTTTGATCATTGCCTCACTGTT 

TTTGGCAGTGCCCTAAGGCATAAAGTGTTCCACAGTCTGATATAATTAAATTCAGATTCTTACAAGAGTGG 

TCTTTGAGGCCAGTCCTTGAGGTTTGTGCTGACTCTGGGAGGGCTCAAATGTTTCCCT 

The following amino acid sequence <SEQ ID NO. 63> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 5: 

CYCSCILLSVCLLCPKHRLFQKHFLLSPFSIiAESHFSVSSHISYLFLLKTRHFRC WAVQILILSPRSCCL 
SYLYMCLVTW LDY FNNVYFPWYTIFYTNVTFPIV QPWAWTELSWDDSNFGSLLSLSLMSLLSYLHLLVSH 
LAF DFHLFDH CLTV FG S ALRHKV FRS L I LN S DS YKS GLGQS LRFVL T LGGLKC F P 
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The following DNA sequence Seq-91 <SEQ ID NO. 6> was identified in H. 
sapiens: 

CCTCACATCCCCTTCCCCTCAAACCCTGGCAACCCCAAACTGTTCTTGACAGCCTCCTTTGGCATTTCCTC 

ATTTTGGTGTCAGATCTCACAGCAGAATTTCTTACCTATTATATACCAGTGCCTCAGTGTGAAGTTCCGGT 

TTAACTTCTTGTTACCACGAGCCCACTATCTTGCCCCAATAATACCCTCCCCCAATTCACAAACACACAAG 

CATTCCCTCCTACAGCTTTGGGCCTCCTATCTGAGTCCTTCAGGAAAGAAGTGCTGTGTAACTCCCTTGGC 

AGTGAGTGTAGACTTGGTCCAAGGAAGATGAGCACCAGTCAGGGCAGCTGGGCCCTCTTCTCTCCCTGGCC 

ATCAGCAAATCAGCACTGCCCATCGATGCCCAGGCAATGGGAGCG 

The following amino acid sequence <SEQ ID NO. 64> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 6: 

PHI PFPSNPGNPKLFLTASFGI SSFWCQISQQNFLPI IYQCLSVKFRFNFLLPRAHYLAPI IPSPNSQTHK 
HSLLQLWASYLSPSGKKCCVTPLAVSVDLVQGRAPVRAAGPSSLPGHQQISTAHRCPGNGS 



The following DNA sequence Seq-92 <SEQ ID NO. 7> was identified in H. 
sapiens: 

ATTACTATTTTTCAACCTCTTTTACTCCAGGGACTTCTATGCACCCTCTCCCTCAACTCCCCCTCAATTTG 

TTCTCATAATCCCCATGACCCCCAGTTTTATAACACCACTGTCAGGAGCCCAAAGCTGCCATTCATTCACT 

TCCATTAGCATGACTCTTCATGTACTTTGGGGTCTTCAGTCTCTCCCCTTCTCCTAATTTCCAGGGTTCCA 

TTCTGCTTCTGCTGGCTTCCCTACAAAGCCTGCAACATCATAAGCCATTTCAGGAAAGAGCTTGATCATCT 

TTTGATGAACCCTGCATTCATGACTCACTGCCTTACCTGTCTTTGGCTCTGCATGTCCCCCAGTTTCCGTT 

TCTTTCTCTGGAAAGAGAGATTGCCCAAGAGTCCTGCACATCAGCATTACTAGAAATGCATGCAGACCAGC 

TTCAGCTGCTTGCCAACTCTTTAAAAAATGAGTAAACAATTTTCTAAAGGGGAAAAAATCTCTTCACCTCC 

TCACACCAACTATTTGCATAATTCAGTGACCTTTTATAAACCGTGCCATTGTATAAGCA 

The following amino acid sequence <SEQ ID NO. 65> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 7: 

ITIFQPLLDQGLLCTLSLNSPSICSHNPHDPQFYNTTTOSPKLPFIHFHITIFQPLLLQGLLCTLSLNSHD 

SSCTLGS SVSPLLLISRVPFCFCWLPY KACNIISHFRKELDH LLMNPAFMTHCLTCLWLCMSP SFRFFLWK 

ERLPKSPAHQHYKCMQTSFSCLPTLKMSKQFSKGEKISSPPHTNYLHNSVTFYKPCHCIS 



The following DNA sequence Seq~93 <SEQ ID NO. 8> was identified in H. 
sapiens: 

CACCGTCCTCATCATGATCGTCTTCGTCATCTGCTGCTGGGGGCCCTACTGCTTCCTGGTGCTGCTGGCCG 

CCGCCCGGCAGGCCCAGACCATGCAGGCCCCCTCGCTCCTCAGCGTGGTGGCCGTCTGGCTGACCTGGGCC 

AATGGGGCCATCAACCCTGTCATCTACGCCATCCGCAATCCCAACATTTCGATGCTCCTAGGGCGCAACCG 

CGAGGAGGGCTACCGGACTAGGAATGTGGACGCTTTCCTGCCCAGCCAGGGCCCGGGTCTGCAAGCCAGAA 

GCCGCAGTCGCCTTCGAAACCGCTATGCCAACCGGCTGGGGGCCTGCAACAGGATGTCCTCTTCCAACCCG 

GCCAGCGGAGTGGCAGGGGACGTGGCCATGTGGGCCCGCAAAAATCCAGTTGTACTTTTCTGCCGAGAGGG 

ACCACCAGAGCCGGTGACGGCAGTGACCAAACAGCCTAAATCCGAAGCTGGGGATACCAGCCTCTAAGACG 

GTTGGAATGGCCAGCTTATGAAGGCAAATTTCCACTCGCATTATTTAATGATGGAAGATTCTGGGGGAGAG 

TTGTGGATTTCATAAAGCCAAACATTTAAAGCTAGAGACGGGGGAGGCTTACCACTTTCCCCAAACAACAT 

AAAAGACAATGTCCCTTCTTTCAAAAAGTGC 

The following amino acid sequence <SEQ ID NO. 66> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 8: 

TVLIMIVFVICCWGPYCFLVLLAA ARQAQTMQ APSLLSWAVWLTWANGAINPV IYAIRNPNISMLLGRNR 

EEGYRTRNVDAFLPSQGPGLQARSRSRLRNRYANRLGACNRMSSSNPASGVAGDVAMWARKNPWLFCREG 

PPEPVTAVTKQPKSEAGDTSLDGWNGQLMKANFHSHYLMMEDSGGELWISSQTFKARDGGGLPLSPNNIKD 

NVPSFKKC 



The following DNA sequence nGPCR-93 <SEQ ID NO. 9> was identified in R. 
sapiens: 

CGCTCCTGCGTAAACACGCGGTTCCCTCGGCAACGCTGGAACCCACGTCAAAGGCTCCGCCAGGTCCCCAG 

CGACCGCCACCCCTCCGGCCGAGCCCAGCTCCCCGCGGCGGCCGCTAGCCCCCGGCCCCGAGCCACCACTC 

CGACCTAGCGGCCGCCGCCCCCGGTGCGGGATGAGGAGATCCGCGGCCGCCACTGGGCCCCATGGAGGAGC 
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CGCAGCCGCCCCGCCCACCAGCGAGCATGGCCTTACTGGGCAGCCAGCACTCCGGCGCCCCCTCCGCGGCC 
GGCCCACCTGGCGGGACTTCCTCCGCGGCCACGGCGGCCGTGCTCTCCTTCAGCACCGTGGCGACCGCGGC 
GCTGGGGAACCTGAGCGACGCAAGCGGAGGCGGCACAGCTGCCGCTCCCGGTGGCGGCGGCCTTGGCGGGT 
CCGGGGCAGCGCGGGAGGCGGGGGCGGCGGTGAGGCGGCCGCTAGCGACGGAGGCGGCGCCGCTGCTGTCG 
CACGGAGCTGCAGTGGCGGCCCAGGCGCTCGTCCTCCTGCTCATCTTCCTGCTGTCTAGCCTTGGCAACTG 
CGCGGTGATGGGGGTGATTGTGAAGCACCGGCAGCTCCGCACCGTCACCAACGCCTTCATCCTGTCGCTGT 
CCCTATCGGATCTGCTCACGGCGCTGCTCTGCCTGCCCGCCGCCTTCCTGGACCTCTTCACTCCGCCCGGG 
GGTTCGGCGCCTGCCGCCGCCGCGGGGCCCTGGCGCGGCTTCTGCGCCGCCAGCCGCTTCTTCAGCTCGTG 
CTTCGGCATCGTGTCCACGCTCAGCGTGGCGCTCATCTCGTTGGACCGTTACTGCGCTATCGTGCGGCCGC 
CGCGGGAGAAGATCGGCCGCCGCCGCGCGCTGCAGCTGCTGGCGGGCGCCTGGCTGACGGCCCTGGGCTTC 
TCCTTGCCCTGGGAGCTGCTCGGGGCGCCCCGGGAACTCGCGGCGGCGCAGAGCTTCCACGGCTGCCTCTA 
CCGGACCTCCCCGGACCCCGCGCAGCTGGGCGCGGCCTTCAGCGTGGGGCTGGTGGTGGCCTGCTACCTGC 
TGCCCTTCCTGCTCATGTGCTTCTGCCACTACCACATCTGCAAGACGGTGCGCCTGTCGGACGTGCGCGTG 
CGGCCGGTGAACACCTACGCGCGCGTGCTGCGCTTCTTCAGCGAGGTGCGCACGGCCACCACCGTCCTCAT 
CATGATCGTCTTCGTCATCTGCTGCTGGGGGCCCTACTGCTTCCTGGTGCTGCTGGCCGCCGCCCGGCAGG 
CCCAGACCATGCAGGCCCCCTCGCTCCTCAGCGTGGTGGCCGTCTGGCTGACCTGGGCCAATGGGGCCATC 
AACCCTGTCATCTACGCCATCCGCAATCCCAACATTTCGATGCTCCTAGGGCGCAACCGCGAGGAGGGCTA 
CCGGACTAGGAATGTGGACGCTTTCCTGCCCAGCCAGGGCCCGGGTCTGCAAGCCAGAAGCCGCAGTCGCC 
TTCGAAACCGCTATGCCAACCGGCTGGGGGCCTGCAACAGGATGTCCTCTTCCAACCCGGCCAGCGGAGTG 
GCAGGGGACGTGGCCATGTGGGCCCGCAAAAATCCAGTTGTACTTTTCTGCCGAGAGGGACCACCAGAGCC 
GGTGACGGCAGTGACCAAACAGCCTAAATCCGAAGCTGGGGATACCAGCCTCTAAGACGGTTGGAATGGCC 
AGCTTATGAAGGCAAATTTCCACTCGCATTATTTAATGATGGAAGATTCTGGGGGAGAGTTGTGGATTTCA 
T AAAGCCAAACAT T T AAAGC TAGAGACGGGGGAGG CT T ACC ACTT TCCC CAAACAACAT AAAAGACAAT G T 
CCCTTCTTCAAAAG 

The following amino acid sequence <SEQ ID NO. 67> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 9: 

LEPTSKAPPGPQRPPPLRPSPAPRGGRPPAPSHHSDLAAAAPGAGGDPRPPLGPMEEPQPPRPPASMALLG 
SQHSGAPSAAGPPGGTSSAATAAVLSFSTVATAALGNLSDASGGGTAAAPGGGGLGGSGAAREAGAAVRRP 
LATEAAPLLS HGAAVAAQALVLLLIFLLSSLGNCAV MGVIVKHRQLRTVTN AFILSIiSIiSDLLTALLCLPA 
AFLD LFTPPGGSAPAAAAGPWRG FCAASRFFSSCGIVSTLSVAIJSL DRYCAIVRPPREKIGRR RALQLIA 
GAWLTALGFSLPWE LLGAPRELAAAQS FHGCLYRT S PDPA QLGAAFSVGLWACYIiLPFLLMCFCH YH I CK 
TVRLSDVRVRPVNTYARVLRFFSEVRTAT TVLIMIVFVTCCWGPYCFLVLIiAAAR QAQTMQ APSIiLSWAV 
WLTOANGAINFVIYA IRNPNISMLLGRNREEGYRTRNVDAFLPSQGPGLQARSRSRLRNRYANRLGACNRM 
SSSNPASGVAGDVAMWARKNPWLFCREGPPEPVTAVTKQPKSEAGDTSLDGWNGQLMKANFHSHYLMMED 
SGGELWISSQTFKARDGGGLPLSPNNI 



The following DNA sequence Seq-2588 <SEQ ID NO. 10> was identified in 
H . sapiens : 

TCTCAAAAAATAAATAAAAACCACTGTACATCAACAAGGCCCTTGGGGGACAGCTGGGGCATAAGTAGGTG 

TCAGCCATACATCAGAGCAGTGTGCCTGCCCTGAGCTGCTTGGGGTTGACCAGCCTGGTGTCCAGAAATGC 

CTGCTGGAGGGAGTCGTGGTACAGGAAACCTTGTGCTCTTAGAAGGTCTCCTGAGAGGCCCTGCAAAGCCA 

GAGTCCCTCTTAGCAGCTCAGATCAGTGCTATCAAAGTATAGCTCGGGGATTGCTGCCAGCATACAAACTT 

TTACTGGTCTGCAGCGAGATAAGTACAGAAATTGAAAGTAAGCATTTAGAAACTTTTATAACAATTTTACA 

AGGTCTTGTCAAATGTTATTAAAACAAAGCTGAGGCTGGAATTTCACCTTTTTCATTTCGTTTTTTTCAAT 

TTAAACAAATTGTAGTAAAATATAGGTAATATAAATGTACCATTTTAGCCATTTTTGAGCGTACAATTTAG 

TAGCAGTAAGTGCTTTCACAATATTGTGTAACCACTAGTATTATATAGTATATATTTTTAAAATTTTACAG 

AAGTATTAAGTTAGCAGCAGATTAAACATTTTTTTCTTAAATTGAGCTTGAGAAGCGCTGGC 

The following amino acid sequence <SEQ ID NO. 68> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 10: 

ASASQAQFKKKMFNLLLTYFCKILKIYTIYWLHNIVKALTATKLYAQKWLKWYIYITYILLQFVIEKNEMK 

KVKFQPQLCFNNIQDLVKLLKFLNAYFQFLYLSRCRPVKVCMLAAIPELYFDSTDLSCEGLWLCRASQETF 

EHKVSCTTTPSSRHFWTPGWSTPSSSGQAHCSDVWLTPTYAPAVFQGPCCTWFIYFLR 



The following DNA sequence Seq-2589 SEQ ID NO. 11> was identified in H. 
sapiens : 

AGAGAGCAGATTGCCCTGTGTAGGTCAGGTCTGGGTTCTTTCTAGTCCAGAGTAGGGAAGAAACAGGAAAG 

AGGGCTGGTGTTGAAGGACCTTCAGCCACGAGAAGGGCTGTGTACCATGTAGCCCTCTGGGGAGGCACAAA 

AAGGCTCACCATTTTCTGAAAATGACTAGACTGCAGGATCCACGTGAGTGTGACTATTGCATTCATGACCT 
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TATCCACAGGGCCTCACAAGGTGCCTGACATGCAGTAGGCTCCAGATGCATATTTATTATAAAGTGAATAG 

TCCTTAAGCTGCAGGGTCCCTTCTATTTGCATTCTAAGAAATAGTCACTTTTATGCCTAATTTTGTATTTG 

CAGTTTTATAAGTTTTATAAGAGGGTCTCCCAAATAGTATAAACTTCAAGCCCCACAAAACCTATGTTTGC 

CTCCCATAGGCATGCAATAAATGTTCGTGGATCTAATGAGTAACAAGAAAAAGAAGGAACAAAACCCTAAC 

CCCTCCCCTACCCAAACCAGTGGCAACCGGGGAGGATCAAATTCAACCTTGATCAGTCAGAGGCAGCATTC 

CTAAATTATTCCCAAGCAGCAATAGACAATGATTTACCTCAATTAATTCAGCCAGTTAAAAGCTTAGTTCT 

TACTTGCCAACCGAAGGCTTGAAGGCAAAATGTGTTTAAGCCTC 

The following amino acid sequence <SEQ ID NO. 69> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 11: 

RLKHILPSSLRLASKNAFNWLNLRI IVYCCLGI IECCLLIKVEFDPPRLPLVWVGEGLGFCSFFFLLLIRS 
TNIYCMPMGGKHRFCGASLYYLGDPLIKLIKLQIQNAKLFLRMQIEGTLQLKDYSLYNKYAS 
GAYCMSGTLGPVDKVMNAIVTLTWILQSSHFQKMVSLFVPPQRATWYT ALLVAEGPSTPALFPVSSLLW TR 
KNPDLTYTGQSAL 



The following DNA sequence Seq-2591 <SEQ ID NO. 12> was identified in 
H. sapiens : 

TTCAGGCAGATGTCAGTTAAAAACTTACCTCTGCACACTGCAAAAACTGTATAGCCCTGAACAGATACTTT 

TCTTGAGCATAGTTCCTTTGTCTCTAAAGCAGGCATAATTGCCAATGTGGGGATGATATTTAGAAATCTGA 

ACTGATGTTTATTCTCTAGGGGTCTTCTCATTTGAGCTGGGATTGGAGATGTCTAGTGTCTCAGAGCAGCA 

ATAAGAAAACAGAAACCTCTTCCAGCTTCTGACATCCAAATGTCAAGCTCTTAGGAGAAGAATGGAAAGTC 

CTCAAGAAATGCAAATAGCTTTGGCAGAATAGCTGATGAAGACCACCTCTCCCCCCTCCAGAAAGGCATTG 

GTTCCCCATTCATGGAAAAGGGAATGTAGAGAGAGATTAGATAATAGTACATCCATAAGGTTCCTGGAATC 

TGCATCTGAGGAAGAGGGGCGTCAGAGACCCCAGCTGTTATCTATAATCCCTCCT 

The following amino acid sequence <SEQ ID NO. 7 0> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 12: 

EGLITAGVSDAPLPQMQ IPGTLWMYYYLISLYIPFSMN GEPMPFWRGERWSSSAILPKLFAFLEDFPFFSE 
LDI WMSEAGRGFCFL I AALRHTS PI PAQMRRPLENKHQFRFLN 1 1 PTLAIMPALETKELCSRKVSVQGYTV 
FAVCRGKFLTDICL 



The following DNA sequence Seq-2592 <SEQ ID NO. 13> was identified in 
H. sapiens: 

GCACTAGGGCAAAGTCAAGACATACGGGTGTCCAGTTCTAGCTTTGCAACTAACTGGTTATATATTTTTAA 

GTTACAGTCACTCTGCGCCAGTTTCCTCATTTTTAATAGAGTGGGTTAGAACTAGATAAATACTTTCATTT 

TGTCAAGCTCTAAATTCTGACTTCAGGAAAAAACCATAAGGCACTGGAGGTTTATTCATAGGTTTTTCTGC 

TGACCCCGTCCCTCTCTGTTTCTTCAACCACCACAAGACAATCAACTTCCCTGATTGGAGATTGGAACAGG 

TGTGTTCTAATTCTAAATGCATCACTTAACTATTAGTTCCAACTCTCTGGGGCTTCCTTCAAATAGGGGAA 

TTAGACTGGTCTCCAATCTCTTTGTACAGATGAGTAACTTTATTTACCCAAAGATTTAGTATTAACAGTCG 

ggagcaggagggagaatacttatgagacaacagccatttccacagtggagagGaatggtttgttcccaata 

GAAGTTACCAGATTTCAGTCCCATTGCCAAATAGATATTATGAGCAAGGAAGAAATCTATAGTAGTAACTT 

AAGACCACCAGAAAGATCAAAGCCCAGAGGGTGAGGGTATGGCAATAAACATTAGACATATCTCTAACCCT 

CTTTTGTTTGAAATACTGATTACCCTGTGGTACTGGGAATACCTGTGCCTACAA 

The following amino acid sequence <SEQ ID NO. 71> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 13: 

LAQVFPVPQGNEYFKQKRVRD MSNVYCHTLTLWALIFLWL SYYYRFLPCSYLFGNGTEIWLLLGTNHSSP 

LWKWLLSHKYSPSCSRLLILNLWVNKVTHLYKEIGDQSNSPIRKPQRVGTNSVMHLELEHTCSNLQSGKLI 

VLWWLKKQRGTGSAEKPMNKPPVPYGFFLKSEFRAQNESIYLVLTHSIKNEETGAELLKNIPVSCKARTGH 

PYVLTLPC 



The following DNA sequence Seq-2593 <SEQ ID NO. 14> was identified in 
H. sapiens: 

TTCTGCCATCGCAAGGGGAGGGAAGAGCACCTAAAGGGCTTATGAGAGGTTTGACTGACCAAGGGAGGGAA 

CAGAACACATTCCTTTCCATTGGCTAGGACTCGGTCACATGGCTTTCCCTCATTATTAGTGAGGCTTGGAG 

AATTCATCTATTTGTGAGCCCAGGAAGAAGAGAAAACAAATTGTGGTAAACATTTAGCAGTCTCTATGACA 

ATAGTCTGTATGTTGACTGCAAAGGTGGATGAACAAAACCAAGCCTCCTTTAAAGCAATACAATCTGGCAG 
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AGTCCCTGGGTTATCATTCTGAACATAGATGCTTATTGTTCAAGAGTTAAGAAAATTAGCATGACTGCAT-T 

CCAGTTCTATAAATTTAATCTTTATTCAGCATATTGTGATCCACATGTCTTAAAAAATAAAATAAAAAACA 

AAAAACCTAGTAACTACGTTTTATATAGCAAGGAACACTCATATATATCACTTCATTGTATCCTTACAACA 

ATCCTGTGCAGTATATGTTTTACTCCCTTTCTTCTATGTTTTGTATATAAAGAAATGAGCCCCAGGGAGTT 

GAATGGCTTGCCCCAACTAGTGAAGCTAAAACTCCAATCCAGGTCTTTTTATTTCCAAATCCATAATCTAC 

AACCATCTGTAGAGAGTTATAATTAAGAGATATGAATGGTCAGGGGCCTTTCCATTTCAGTGCAAGTCTGC 

CCAGCTCCAACTACCAGCATCTG 

The following amino acid sequence <SEQ ID NO. 72> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 14: 

LPSQGEGRAPKGLMRGLTDQGREQNTFLSIGDSVTWLSLIISEAWRIHLFVSPGRRENKLWTFSSLYDNSL 

YVDCKGGTKPSLLSNTIWQSPOTIILNIDAYCSRVKKISMTAFQFYKFNLYSAYCHPHVLKNKIKNKKPSN 

YVLYSKEHSYIS LHCILTTILCSICFTPFLLCFVYK EMSPRELNGLPQLVKLKLQ5R5FYFQIHNLQPSVE 

SYNEIMVRGLSISVQVCPAPTTSI 



The following DNA sequence Seq-2594 <SEQ ID NO. 15> was identified in 
H. sapiens: 

AATCCTGCATTTCCCATGCTCTGGGGTGAGAAGGAATTAGCTGGGAGCCAATTAGCAATCTTGTCAGAAGC 

AAATGAATTTTGAATAAACTGGATACTTAAACTGAAATGAGACCATTGAAACCAGAAGAGCCTGAGATCCA 

TCAGTTAGAGGAAATAAAAGAAGTGGCATTTTCCTTGCCATCTGGGTGCAGTGTGAGTGATTTTTATAATC 

CTACCACATTTTTATCCCTGCTTCCCTTAAACTGTAGGACCCAAGGAACCTGGCTGTTTTGTTCAACATGA 

TGTGACCCCATACCTAACCAGGCCAGGCACAAAATTGGCCTCCAATAAGTAGTGGATCAAAGTATGAATGG 

ATAAACTGAATGAATGAAGCCAAACTTGAATTTCTCCATAGCTTATCCAAATGGGAATGGTAAAAATCATA 

AGCTTTTGAGAAGAGAACTTATTAAGAAGCCCTACATCAGTCATGACTGGCATCATTGGTTAGTTTACCCA 

ATTTTCTCCTTCCCTTCATCTTCCTAATGCAACTCTGGTTTGGGCTGCAGTATACCCAGTTAGAATACGCC 

CTCCCCAGAGTCTCATCCAGCTGGAGATGATCAAGTCACCAGTTCTAGCTAATAAGTTGCCAGCCAAAGTA 

TTCAGGATGAGACTTCCAGAAAAAGCATTGTTTTCCTGATAACAATGGACAGACC 

The following amino acid sequence <SEQ ID NO. 73> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 15: 

SVHCYQENNAFSGSLILNTLAGNLLARTGDLIISSWMRLWGGRILTGYTAAQTRVALGRREGENWVNPMMP 

VMTDVGLLNKF5SQKLMIFTIPIWISYGE IQVWLHSFSLSIHTLIHYLLE ANFVPGLVRYGVTSCTKQPGS 

LGPTVGKQGKCGRIIKITHTAPRWQGKCHFFYFLLMDLRLFWFQWSHFSIiSIQFIQNSFASDKIANW'LPAN 

SFSPQSMGNAG 



The following DNA sequence Seq-2595 <SEQ ID NO. 16> was identified in 
H. sapiens: 

GACTGTTATTACTGAAAGTCATTGCTTTTAGACTCTTCCAACTACAGAGCAAGGAAGTTTATGTGTATATA 
G TAAT CTGTG AAT ATAC ACAT ACATACACATATT TCT AT AT GT AATCATCCATA T T T AAAT TAAGT AGAAT 
ATGAGTTCATACTGATATCTCCAATCCTAATCAGTTACCACAGGGATTATTCCGGCCTTTTTCCCTTGGAA 
GTTTGCAACTCCTGCTTCAACAGTTAGAAATCTGGCTTCCATATTCATTTGCTTAATTGTTCAATTCCAGT 
ACACATAAATGGTGGCTTCAGAATTAATAACTTATACCTCCATGGGAAATAACTTTATTAACTAAAGTACA 
GCACTTATGTATAGTACTTTTTGAATTTTTAGACTTAGAGATTCCTCTTCTTTTCCAAAGTTACTTAGGTC 
AGAACCATTTTCCATTCTTCAGTGAAGTTGTCTTATGTATTTGTAATACAGTTAGATTGTTCTGTCATATG 
GTGCATTCCATCCTGGGATTTCCTATCTCTTTTTTTAACATTTGCATATATTAAGTTTCATTCTTTTGTGC 
TGTATCATTCTATGGGTTTCAATTAATGCATAGTGTCATGAATCTGCCACCATAGGAGCATCATACAGAGT 
AGTTTCACCAACTTAAAAAATTCCCTATGTTTTAC 

The following amino acid sequence <SEQ ID NO. 74> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 16: 

LLLLKVIAFRLFQLQSKEVYVYIVICEYTHTYTYFYMSSIFKLSRIVHTDISNPNQLPQGLFRPFSLGSLQ 

LLLQQLEIWLPYSFALFNSSTHKffWLQNLIPPWEITLLT KVQHLCIVLFEFLDLEIPLLF QSYLGQNHFPF 

FSEWLCICNTVRLFCHMVHSI LGFPISFFNICIYVSFFCAVSFYG FQLMHSVMNLPPEHHTEFHQLKKFP 

MFY 



The following DNA sequence Seq-2596 <SEQ ID NO. 17> was identified in 
H . sapiens: 

CGTTCCTTCCTCTGTGTCATAATGGACATGATGATAGTTGGCTCACTCAGTAAACATTCTGTGTCTGGAAG 
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GATTTGATTTGTCCTTTTCTTGAGGCAACAATTTTGAGGTGATTTGAAAAATCTTTCTTGAAAAATTAAAA* 
AAT T T T TCT AATTAAAAATAATGCAAGCTCAT TAGAAAAAAAT TGAAAAAT AAAT AAAAGCAC AAT T TTTC 
TTAACCACTTAAAGATGACCATTGTTAGTTTTTTTTTTTTTTTGGTGCTTTTTTCCGTTTCCAATCTCTTT 
TCTATTAAAACTTCTGAAATGTGATTGTAGCAATGACGCATAAGGGGCCCTTGACACATTGAGAAATTTAT 
AAATACGCTGGCTTCTTGTCTTGCTTTTGTCCCCAGCTTAACTGGGAACTCTTTTTCTATATCTTTGAAAC 
TCCAAATCCTAGATAATTCTTCAAGGTCAAGCTCCAATGTCTTGCTGGATTCTTCTCAGGAGGAATTGATC 
TATTTTCTCTGTATTTTTGTGCCACAGGATCTATGACTCTCTTATGGCAACTACCACCTTCTGCCTTATAT 
TACGATTTTTGAATCTTCCAACAAAGTCTAATTTTTTTTTTTTCAAATGAAGTCTCGCTATATTGCCCAAG 
CTGGAG 

The following amino acid sequence <SEQ ID NO. 75> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 17: 

FLPLCHNGHDDSWLTQTFCVWKDLICPFLEATILRFEKSFLKNKIFLIKNNASSLEKNKINKSTIFLNHLK 

MTIVSFFFFLVLFSVSNLFSIKTSEMLQRIRGPHIEKFI NTLASCLAFVPSLTGNSFSI SIaKLQILDNSSR 

SSSNVhL DSSQQELIYFLCIFVPQDLL SYGNYHLLPYITIFESSNKVFFFFQMKSRYIAQAG 



The following DNA sequence Seq-2598 <SEQ ID NO. 18> was identified in 
H. sapiens: 

ATGTCATGGGAAATGCAAGAATATGTGTCCAGCATGGAAGGGAATCAGTATGGAAGTCTTTTGATAAATTG 

TGGCATTTATCACTAACATTGCCTCAAAACTTTAGACTACCTGCCATATACAAATTAGAGGTGAAAATTAC 

TTCCATGTAATATACAAGCCAACACAAAGAATCCTATCCCAGTTTCTTGGATGGATAGGCAAGAATCTGGG 

TAAGGTTTATTGTGCAATAATCCTCTTCTCTCTTCTATAGGCCAGGATTTAAGTTTACCTCAAAAATGGAA 

AATTTTGGCTGGGAAAATTACATGTGGGAAGACATCTTCAGTGGAGATTTTAGTAATTACAGTTTCAGCTA 

TGACCCTACCCCTTTTCTACTAGATTCTGCCCCATGTTGGCCAGAATCCCTAGAAATCAATTATGTTTTGA 

TCATCATCTATGCCCTGATGTTTCTACTGAACGTGATGTGAAACTCCCTGCCGATGCTGGTCATCTTATTC 

AGCTGAGTCAGCCACTGTCACCGATGTCTACCTGCTGACCCTGGCCTTGGCCGACCTGTTCTTTTCCCTGA 

CATTGCCCATCTTGGCTGCCTCCAAGAATGAATGGCTGGGATTTTTGGCACAATCTGTGCCAGGTGGTCTA 

GCTCCTGAAGGAAGTCAACTTCTACGGGGGGTATTCTACTACTGGCCTGCCGCAGCATGGGACTGTTA 

The following amino acid sequence <SEQ ID NO. 76> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 18: 

VMGNARICVQRGRESVWKSFDKLWHLSLTLPQNFRLPAIYKLEVKITSMYTSQHKESYPSFLDGARIWVRF 

IVQSSSLFYRPGFKFTSKMENFGWENYMWEDIFSGDFSNYSFSYDPTPFLLDSAPCWPESLEINY VLIIIY 

ALMFLLNVMNSLPMLVIL FSVSHCHRCLPADPGLGRPVLFPDIAHLGCLQEMAGIFGTICARWSSSRKSTS 

TGGILLLACRSMGLL 



The following DNA sequence Seq-2600 <SEQ ID NO. 19> was identified in 
H. sapiens: 

TATGATATTTCAGCCATGGTGCTGAACATTTCCAAACAGCATAAATGCACCATGTGTGTATGTTTTCCTTT 

GGGATGCTGTGCTTAGAGGGTAGCAGACAGGGTGCAAAGTGAGAAGGACCTGGCTCTGCACCCAACACTGC 

CAGTATTGAATCCTGACTCCATCATCTGGGAGCTGTGCAACCTACGCAAGGTACTTGGCCTCAGTTTCCTC 

ATCATCCCCATGGCATTTTTGTGAGAATTAAATGAGCTGAAACCTTGAAACCCCTTCAAACAGCAGCTGGC 

ACAGAGGAAGCACACAATCAATGTCAGCTGTACTCTTCCTGGCAGTGTGGAGATCCCAGCTCTGCCCCTAG 

CTAGTCACTTCTCTTCTTGGAATCTCAGTTCCTTCATCTGGGAAATGGGAGCAGATGTGAAAAGGGGCAGG 

GTGAGAATACATATGAAAGTGCTGGCTCCTGGTGCATAGCAGGCACTTAATAATGATACACTTTTCCATCT 

TCTGCCTTCCCCAGGGATGCATTGTGCCATGTAAGAGAGAGAGCCTCCAGGGTTGGCGAGAGTTTTTGATC 

CAGGCTTTTTCAGGTGTCAAAGATGAGCTGGGTGATTCTCCATAGATTTTCCTTTCTAACAGGTGACAGTT 

CTGTTTCAGAAATACTGTGGATGTTCAGGTTTACAGCACAT 

The following amino acid sequence <SEQ ID NO. 77> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 19: 

VLTTSTVFLKQNCHLLERKIYGESPSSSLTPEKAWIKNSRQPWRLSLLHGTMHPWGRQKMEKCIIIKCLLC 

TRSQHFHMYSHPAPFHICSHFPDEGTEIPRREVTSGQSWDLHTARKSTADIDCVLPLCQLLFEGVSRFQLI 

FSQKCHGDDEETEAKYLAVAQLPDDGVRIQYWQCWVQSQVLLTLHPVCYPLSTASQRKTYTHGAFMLFGNV 

QHHGNII 



The following DNA sequence Seq-2601 <SEQ ID NO. 20> was identified in 
H. sapiens : 
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TTTATGCTC^TGTAGTTCTTTCCAAGAAGAGAAATTACAGAGTCAAATTGTAGAAATATTTAAAAATCTTT 
GGCACACATAAACAGTATCCATATAAT TTATACCATCTT T TAGATGAGTTT TAACACCAAATGATAGAAAT 
CTCAGTTTCATACAGATTTGGTGGGCTGGAACCAAATACTTGCCTGATAGGCTGTCCCCTCGTCTTTCCTA 
GCTGTTCTGGGAAAGGCAGTTCCTGGTAAGAACTCTCCCTACGGCCCCTTTCATCTCACTGTTCCTCAGGG 
CATAGATAAGTGGGTTGAGCAGTGGGGTTCCCAATGTGTACACCAGTGAGATGAACTGATCTTGCTTGGGG 
TTGTAGCTGGAGCTGGGGCACAGGTACATGAAGGCACAGCAGCCATACTGCAGCAGCACCACAGTGAGGTG 
GGAAGAGCAG GT GGAGAAAGCCCGGTGGCGGCCAGCAGCCGAGTGGATCT T GA 

The following amino acid sequence <SEQ ID NO. 78> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 20: 

KIHSAAGRHRAFSTCSS HLTWLLQYGCCAFMYLCPS SSYNPKQ DQFISLVYTLGTPLLNPLIYA LRNSEM 

KGAVGRVLTRNCLSQNSERRGDSLSGKYLVPAHQICMKLRBliSFGVKTHLKDGINYMDTVYVCQRFLNIST 

ILCNFSSWKELHEHK 



The following DNA sequence Seq-2602 SEQ ID NO. 21> was identified in if. 
sapiens: 

TTTAAGCCACCCAGTCTGTGGTGTTCTGTTATGGCAGCCCAAGCCAGCTACTACAGGGTGGGACGAGGGGA 

GGAGCATGGCCTCTGCTGGAAGTGCAGGCAAATGATCCCCCAGGAACAATGATGGGAGCTTCTGATTGCTC 

TCATTATCTCTGCAAAGTAGGAAGAAAGATTCATCAGCTGAGCATGAGGATGGTAGAAAACATCTTTGGGA 

AATTTCAGAAGTGAAGGAAGGCATAAAATAGTCATCTAAAAAAAGCAGGAAAGGGAAAAGACAGAGAAATC 

CAGTATGAGTCCCAGGACTCCAGGAAGCATCAGGACCCACTTGAAATTGCCAATGCTGAATTTAAAATGAG 

GCCAGTCTGTACAGAAGCACTTCTGGAATTTGCTAACAGCTAAATAGAGTAGAATCAATACTTTAGAGAAT 

ACGAGTAACCAAAGGAATAAAATTAACTGATCAACTTTTGTGGTTTTTACTATTAATATTTTCTTCAGTGT 

AAATCATAGCTGCCTGAATTCCTGAACCCCTCTTATATAAATCTAAAAAGCTCTGGTTTATCATGGTTGAA 

AATTCATGGCTAACTTATCAGGCAAACTGTCCCTAAAGCATTTTTTGAATAGCTTTAGTATCAAGATGGTA 

CTGAGTGTACATTTCATTTCCCTGCTTAAAGGAAGGCTTAGTTATTTTAAACCAAGTCTTATTTTTATAG 

The following amino acid sequence <SEQ ID NO. 79> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 21: 

IKIRLGLKLSLPLSREMKCTLSTILILKLFKKCFRDSLPDKLAMNFQPTRAFIYIRGVQEFRQLFTLKKIL 
IVKTTKVDQ LILFLWLLVF5KVLILLYLAVSKFQ KCFCTDWPHFKFSIGNFKWVLMLP GVLGLILDFSVFS 
LSCFFMTILCLP SLLKFPKPVFYHPB1AQLMNLSSYFAEIMRAIRSSHHCSWGIICLHFQQRPCSSPRPTLL 
AWAAI TEHHRLGGL 



The following DNA sequence Seq-2 603 <SEQ ID NO. 22> was identified in 
H. sapiens: 

ATTTCTGGATTTATGCCTCCCCTGACCCATTCCAGGATTTACCCCAAACCTTCCACACTCTCTTCTAACAG 

GGAAAGTTCTGTTATGACACAATAGTACTTATTAAGACAGATTTACCTTCTAAGTCTCAGGACAGCATTTC 

ACAACCAGAAATAACTGGTCACATGAAGAACCAGGAGTCTGGTAGTAGTGAAATTCATTTTCCTTCTTGAA 

AAAGTGGATCAAAGGATTCAAACAGCAAGTGGTGAATCAATGAAAAGTGGTAAAATGGTGAGGAAAAAATG 

TTACTAAAAGATGACCTCAAGATTACTGGTGCATATGAATTGCTTTTTTATATAGGAAAATACTGGATAAT 

TTCTTATTGTCATAGTATAATTAGAAGCAATTTCATGTGTTCATTTTGCCACATGAGTTTAAATGGAATAG 

ATTTGGTTCCCTCTCTAACATGAGTTCAGTGTCTGAACTTGGGCAAATTTCTAAACAATTCTGAGCTTCAC 

TACCTCTGCTTGAAAGTGAG 

The following amino acid sequence <SEQ ID NO. 80> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 22: 

SLSSRGSEAQNCLEICPSSDTELMLEREPNLFHLNSCGKMNTNCFLYYDNKKLSSIFLYKKAIHMHQSGHL 
LVTFFPHHFTTFHFTTCCLNPLIHFFKKENEFHYYQTPGSSCDQLFLWKCCPETKVNLSVLLCHNRTFPV 
RRE CGRFG VN PGMGQGRHKS RN 



The following DNA sequence Seq-2 604 <SEQ ID NO. 23> was identified in 
if. sapiens : 

CTTTGGAATTTTATTCTAAGCATCAATCAAGAGGTATAGTACGAGAAAGGTAGAACATGTAATTATAAATT 

CAGGATTCAGGAAGTTTATTTTTCTCTTCTTTTTAATTCTCTCAAAATGATCTTGATTCCTGCAAAGTGTT 

AGTATATCTGGTAAGTAAGAGTCTATTTCTTTTAAACTTCATCTGTATTAACCAGCTTTATATGACCAAAA 
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TGTCCCCCAAATTTAAATCTTTGCACAGTAAGGCCTTATATGTACACCTGGCCTCATTTCAAAAGACTAAA 

GCAGTTGTTCTCAAATTCAGCTGCACATTAATATAAACTGGAAAACTGTTTAAGCTCCTGATGACAAAGCC 

ACATGTGAGACTAATTTATGCTGAATCACTGGGCCAAGGACCCAGGTATCAGCATTTTTTAAAACTATAGA 

GGAATAACCAGGGTTGAGAACCACTGCACAAAATGGTAAATGCAACTTTTATTTAAGTTATTTTTTTTAAA 

TAAATAATGGTTGAATTGATACTGATCTTAGTACCAAGTCATGGCAATTTTTTCAGACTTAGAGAATTCAT 

CCTGGCATTGAGATTATTAAAGAACCTAGAAATCCAAGTGTTTTTGTTTATATTTTTCCTGTAAATATTAG 

AGTATGCTAGTGCTCATCCTTATTTGATAATTTTGGAAAAATATATTAAAACATTT 

The following amino acid sequence <SEQ ID NO. 81> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 23: 

LEFYSKHQSRGIVRERNMLIQDSGSLFFSSFFSQNDLDSC KVLVYLV5KSLFLLNFICINQ LYMTKMSPKF 
KSLHS KAL YVHLAS FQKTKAWLKFSCTL I TGKLFKLLMTKPHVRL I YAE S LGQGPRY QH FLKLRNNQGE P 
LHKMVNATFIVIFFKIMVELILILVPSHGNFFRLREFILALRLLKNLEIQVFLFIFFLILEYASAHPYLII 
LEKYIKTF 



The following DNA sequence Seq-2606 <SEQ ID NO. 24> was identified in 
H. sapiens : 

ATTATCATTTGAATGTTGATATTACATCATATACAAATTGATTGCAACATAGTTATTTAATGTAACATTCT 

ATTTTAAAAGATAAATTTATCAGAATCATACATTGCTACAGTAGTCTCCCTTATCCACAGGTTCATTTTCT 

ATGGTTTCAGTTACCTACTGTCAACAAGGATCCAACAATATTACATGGGAAAATCACAGAAATAAACAGTT 

TGTAAGTTTTAATTTGTGCGCTGTTCTGGGCAACGTGATAAAATCTCATGCTGTTCCTCTCTATCTTGCCT 

GAACATGAATTATCCTTTGTCCAGTATATCCACACTACATATGCTACCTTCCCATTCATCATTTAGTAGCT 

GTTTTGATTATCTGATAGAAAAAACACACAGTATATATAGAGTTTTTTATGGGGCAAGGGAAAACTTTCTC 

TTTGTCCTCTGAAGATTCACTGAAAACTCAACTCACAAGGGCAGACTAATAGGAATGAAGGTAAAAAAAAA 

AATATATTAACATCAATGGAGATAACTACAGAGTGATTATTCCATTGCCATCAATGGACTACAGTGGCTTA 

AATATCGTTTTGAGGTTACAAAAAGAGTGGAAGTCTTGGGATCTTGGCAAAACAGGTTATGGGAAGAAGAG 

AAGAGAAACCCTGGTTAGCAAAGGTCATCTTGTGATGC 

The following amino acid sequence <SEQ ID NO. 82> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 24: 

IIIMLILHHIQIDCNIVICNILFKINLSESYIATWSLIHRFIFYGFSYLLSTRIQQYYMGKSQKTVCKFF 
VRCSGQRDKISCCSSLSCLNMNYPLSSISTLHMLPSHSSFSSCFDYLIEKTHSIYRVFYGARENFLFVLRF 
TEN S THKGRLIGMKVKKKI YHQWRLQS DY S I AINGLQWLKYRFEVTKRVEVLGS WQNRLWEEEKRNPGQRS 
SCD 



The following DNA sequence Seq-2607 <SEQ ID NO. 25> was identified in 
ff. sapiens: 

TTTTTTCCCCCTGAGTGTTTCTCTCATGCTTTCCTCCAAATGGAGATGGAGAGGTTTCACCTCACTTTTCT 

CTAACTCTCCCTAGTTTTTTGGTTTCTTTTCCTCCACATCTAAAAGTGTGCAGAATGTCCCTTTAGCACAT 

AGAAAATCTTTTCTTGACCCTGCCACCTACTTAACTAAAATCCCACACTTTTCTTCTTCTTTTAAGATTTC 

CTTTATAATGGTGTGTGTCAATGGCCACATCCACCTTATCCATTCCTTCTTAAAGTTCCAGAAAAACGGTT 

TTGTTTCCTGTTACTTTAATGGAATTATTTTTCCAAAGATCAACAGGACTTTCCCTCAAGCCCAATCCAGT 

CGGTAG 

The following amino acid sequence <SEQ ID NO. 83> is the predicted 
amino acid sequence derived from the DNA sequence. of SEQ ID NO. 25: 

FFPLSVSLMLSSKWRWRGFTSLFSNSPFFGFFSSTSKSVQNVPLAHRKSFLDPATYLTKI PHFSSSFKISF 
IMVCVNGH I HLIHSFLK FQKNGFVSCYFNGIIFPKINRTFPQAQSSR 



The following DNA sequence Seq-2608 <SEQ ID NO. 26> was identified in 
H. sapiens: 

ATACATGATAAGGTACATGGATCCAGGGGAAGGATGAAGGGCAGTGTGGGATTGCTTTTGAATTTCTCCAA 

ACTCGCCCATAAAAGCAGACAGGACAAACTAAGATAACTAAACAAAAAAACCCACAGACAAAACTATTACA 

AACCCCAAAAGAAGTGTGGTGGGAACAAACATCTGATAGAATCAGACACATTACTGGTGACCGGACATAAG 

CCCTGTTAATGAGAAGCTTACATTTAGGAGAGTCAATTAAGTACACGCTATACACAACCTAAAGTGGTAAA 

TGCTACCTTGGTTATTCAACTTCACTGTTACATGCCTTGAAGTGTGGGGTGCACTGGCCTGAACCATTCTG 

GTTGTGTTTGATTCCTTAGGATGCCACCAACAAATAACATTGAGAAATACCCAGCTACTTTTCATTGTTCT 
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CCAATGGCAGCAAAGTACAAATGATCTCTATGA 

The following amino acid sequence <SEQ ID NO. 84> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 26: 

IEIICTLLPLENNEKLGISQCYLLVASGIKHNQNGSGQCTPHFKACNSEVEPRHLPLVVYSVYLIDSPKCK 

LLINRAYVRSPVMCLILSDVCSHHTS FGVCNSFVCGFFCLVILVCPVCFYG RVWRNSKAIPHCPSSFPWIH 

VPYHV 

The following DNA sequence Seq-2609 <SEQ ID NO. 27> was identified in 
H. sapiens : 

TCCAGGCAGTATTCTCCATGACAATGAGGAAGGTAAGTCTGCAACAGAAGAACAATGGCAGAAATTTTAAG 

AAAAGTTTACCGCCTGGGACTATGACTCACCTTTTGGGAGAAAATGTGACTAACCCTTTGTAAGAGCTTGT 

TGAGAGCTCACTTTCCTGGGAGGAGTCGGGAGAAGGGGAGCATCAGCTGACGAAGAGGTGAAGGAGGTACC 

CAACAAGAAAAGCGTAGAAGGACCAGGGATTTGGGGTCGGGTCTTCCTCCTGATTCCAAGGGATGGCATAA 

GATATTGCCAAGTGAAGGAAGCGAAGTAGAGCCAGCAAAGGAAGGTGAACTGTTGTTTCATTAGAAATAAT 

ATGTTGTGATAATTATACAAAGTACTAATTAGTAAATTTCTTTCCAACCTCGACACTCCAAAAATCCCTGT 

ACTTATATCCCGAAGGCCTCTTCTTCCCCAAGCTGGAAGACACGGTCACTCATTAGTCACCCACTGTCACA 

GGAGTAACAGAGACTACAAATATTGGACAGGACATAAGTGAGGGTCAAGCATCTGGATGCAGATGCATGAC 

AGGATGCAAGTCTTCCCAGCTCTCATGGACTTTGCGACAGATGCACAGAGTGAGGTA 

The following amino acid sequence <SEQ ID NO. 85> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 27: 

TSLCASVAKSMRAGKTCILSCICIQMLDPHLCPVQYLSLLLLQWVTNEPCLPAWGRRGLRDISTGIFGVSR 

LERNLLISTLYNYHNILFLM KQQFTFLCWLYFASFTWQYLM PSLGIRRKTRPQIPGPSTLFLLGTSFTSSS 

ADAPLLPTPPRKVSSQQALTKGSHFLPKGESSQAVNFSNFCHCSSVADLPSSLSWRILPG 

The following DNA _ sequenceSeq-2 610 <SEQ ID NO. 28> was identified in 
H. sapiens : 

ATTAAATGCCTGAACTCCCTTCAGCTCTGAAACTCTGTGGTGTATTCTCTGAGGACATTACCTCTCTAAGG 

GACCCAAATTAAACAGCTCACACCATCCATCATTTTTCTGTCTGAGGTTTTATTTCCCTAATCAGATTTGG 

GTAAATTTTCAGCCTCTCTCTGTCTCTTACTTCCAATCCAATAAAACCTGTATGGATTTGTTTTGTATTTC 

ATCTAATGTCATTATTCATTCTAAGAGTCACTGCCTGACCATTTCCCTGCCTATAGCATAATTAGCTATTA 

AAAAGCTACACTGGCATGGTTTTCAAACTTGCATCCTCTTTTTCTGAGGTGGATTGATTCTAAACTGATTA 

AAATATCTCAGAATTTCCAATACAATTTTTAAAATGCAACAGATTTTCAAGACTGCCTCATGACTCTGCCA 

AGCCAAGGGAGTTAGCTGCCAACTCTCTCTGACTGCCAAGGAAGCCAAATAAATAATCCTGATGGTGGTTT 

TAAAATGAGAGGCAAGTGCCCATTTCTTAGGTTGACAGTGCCACCCTACACATTGACTTCTCCAGGGTTTG 

TAAGACACCAAGGGTGATGTTTCAGATTTTCCC 

The following amino acid sequence <SEQ ID NO. 86> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 28: 

LNATPFSSETLWCILGHYLSKGPKLNSSHHPSFFCLRFYFPNQIWVNFQPLSVSYFQSNKTCMDLFCISSN 
V IIHSKSHCLTISLPIAIiAIK KLHWHGFQTCILFFGGLILNLKYLRISNTIFKMQQIFKTASLCQAKGVSC 
QLS LTAKEAKI I LMWLKEAS AHFLGQCHPTRLLQGLDTKGDVS DFP 

The following DNA ^sequence Seq-2 611 <SEQ ID NO. 29> was identified in 
J5T. sapiens : 

TCCACATTCTTTCTAAAGTTCTGAGCTTTTCCATGGGCTTCCATGGTAGGGAAAGCACATGGCCTGGGTGT 

GGGTAGAGCAGGTGCGGCCATTTATATGTATGGTTCTTTGCAAGTCTGGCATTTGTAAAATGGGTGATGCT 

TGTATTGTGTTTATTTATTCAATCATGTAATAGAAGATGCACATAAGATTATTTTGAAAAGTATGCCTTCC 

ATTTTCATGCTGAGAATAATGCAGGAAGTTCAGTGTAATGCAGTTATAATAAAATAGTAGCAAAACAATAT 

TTTGCTTTAAATCATGGAATTAGCAAGTAAAGACTAATTGGAAGCCAATCTTTTGCAAATTTTTTAAATGT 

AAGTTTATTTGGAGGATATGACTTGTTGGCCCAGAGTACATATAAAGAACAAAAGAGTATAATTAACAACA 

GTTTCAAATATGGACTTACCAGGCATCTTGATAAAATCAGTATTGACATGTATGTGAATGCCAACATTGTG 

TTTTTCCAATTCAATACTATGTTATGCCATAAAACTGGTAGCAGTTATGAAAATTAGAATTGGTTAAAAAC 

TGTTGAAATCTTTAAATTTTTCCTGTTTA 

The following amino acid sequence <SEQ ID NO. 87> is the predicted 
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amino acid sequence derived from the DNA sequence of SEQ ID NO. 29: 

NRKNLKISTVFNQFFSLLPVLWHNIVLNWKNTMLAFTYMSILILSRCLVSPYLKT.hLIILFCSLYVLWANK 
SYPPNKLTFKKFAKDWLPISLYLLIPFKAKYCFATILLLHYTELPALFSAKWKAYFSKSyVELLLHDINKH 
NTS I THFTNARLAKN HT YKW PHLLYPHPGHVLSLP WKPMEKLRTLERMW 



The following DNA sequence Seq-2613 <SEQ ID NO. 30> was identified in 
H. sapiens: 

TACGTGGGTTTCCCTATCGTCCTCTTCATGAGTTCTTTGTGAAAACAGAAAGACTGAGTCTGCCAATAACC 
AGCAAGAGAACAAGATAAAATAAATAAAATTAACCATAAGACTTTAACATATGACAAACAACTGGTAAGGA 
TTTTCAAAATCTTTTGGTCAACTTTGATGGTATTTTTCCATACAATGAACTCTAAAATATGAAAAACGTAC 
ATCCATATTTTAGATATAAAAGTCTCTTGCACAGGCCAGAAAATGAAACTTTAATTTAAGCAATAAAATTC 
CCCTTTGTAGACTGCAAATGGAGAACATGCTATCTAGCTTCATTTTTCTTCAACTTACATAAAAATGAAAC 
AATGGTTAATGTTCTGGCGGCATCTCTAAACATATTCAGTGAAACAAAATTTCCTTACAAATGTCAACAGC 
TTACAACAAATAACATTTTATCCTGTTTAATTATTTAGAAACAAAATCAGTTATGCTGAGATATGTTTGCA 
TGGGAT T TAT AT ACT CTGATCAT AG AAACAAATT AT TGACATCTG AATCTG AAAGC TGCAAAACAT GAT AA 
AAGACATAATAAAATCACAGATTTGTTATTCTCTCAGGAACTTTTTCTAG 

The following amino acid sequence <SEQ ID NO. 88> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 30: 

KKFLREQICDFIMSFIMFCSFQIQMSIICFYDQSIIPCKHISALILFLNNTGNVICCKLLTFVRKFCFTEY 
VRCRQNINHCFIFMVEEKSIACSPFAVYKGEFYCLNSFIFWPVQETFISKIWMYVFHILEFIVWKNTIKVD 
QKI LKILTSCLSYVKVLWLILFILSCSLAGYWQTQ S FCFHKELMKRTI GKPT 



The following DNA sequence Seq-2614 SEQ ID NO. 31> was identified in H. 
sapiens : 

GGTGCCCATGCTTGGTGGTAGGATGTATGAAGCTCCTTGCTCCTCCAGCTGGGCATCCTGCCACTTGCTGA 

GCCAAATAAGGAATGTGGGGAAGCAGCAGGCCACCAGCCAGATGAGGGCCACTGCCTTCCAGGCAGCCCCA 

TGGGACATGAAGGAGAGGTAGCGCAGTGGATGGATGACTGCCAGGTAGGTGTGCAGCACAATGGCGGTGAA 

GGACAGGATGGTGCTGGTGCAGGCGGCGAAGACAGCATCAGTGAGAATGCCACAGGCCATGCGGCCCAGCT 

CCCAGCCACCCAGGCTGCTGGAGGAGATGAGCATGTGGAGGAGAATGTAGGCCAGGTCTGAGAGCAGGATG 

TTAGCCGGGAGCAGGTAGTGGGGCTCCTGTCGCAGCCGTTGGTTCCGCAGGATGGTCACCAGCAGCAGGGG 

GCTGACAGCCAGTGTGGCTGCAGCCAGCAGGCTTGAGGGAAGGAAAAGCCAGTACAGCATGGAGCTGGGCA 

CCCTGAGGTCCCCCAGGCCCAAGGAAGTGTTGCTGGCTGCTTGGGGCATGCAGGGTGTCTTGCTGATGAGC 

TGGATCAGGGCCGGCCAAGCTGTAGTGCCCACAGGGCAAGGTGCCAGCTCATCCCCCATGCTTCCTGGCAG 

GGATGGCTGGCTTTGT 

The following amino acid sequence <SEQ ID NO. 89> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 31:. 

QSQPSLPGSMGDELAPCPVGTTAWPALIQLISKTPCMPQAASNTSLGLGDLRVPSSM LYWLFLPSSLLAAA 

TLAVSPLLLVTI LRNQRLRQEPHYL LPANILLSDLAYILLHMLISS SSLGGWELGRMACGILTD AVFAACT 

STILSFTAIVLHT YLAVIHPLRYLSFMSHGA AWKAVALIWLVACCFPTFLIWLS KWQDAQLEEQGA5YILP 

PSMGT 



The following DNA sequence Seq-2615 <SEQ ID NO. 32> was identified in 
H. sapiens: 

AACACTGACTTCTCTGAAGCAGTTGTCTAAAAGAACCTACACCATTTTTATTTAGCAAAAAGGCTTTTGTT 
AAAAGCAGGGGATAGCAGAAAGAGCTTTGTAAAAAATATGTCATGGATTTTAGGAGTTTCTAAGAGCAAGA 
AAACGTTTCTTAAATAGAGGAATGAAGCAATTAGAGTTCCATAAAAATCACCTAATGGGCCTTCCAAAAGG 
CAAATGCTAAAGCCCCAGAAATCATCACTGAGGAAGTCTGAAGTAGGAAGAGACCTTGTTCTAGAAAGCCG 
ACAAGGT AGAAATTAAAATGGAACAGGCCCAACTTGAAAT TCCGAGACCAAAAGAGGAGCT GATGACATTG 
GTGGGAGACAGGTGTGGGAATAAAGAATGTTGGTAGATTCTAGAGACATTCCAGCGATAACACAGACAGGA 
CTTTGTGACTGACTGTATGGGGCAGCTGCAGGGGTAGGAGAGGAGGAACGATTAAGACATGATGAACTGGG 
CTATGAGTTGGCAGCTCCATTTACTCCAGAGAACACAGGAGGTGAAAATCATGGGAGACTTGATGAAAACA 
CTTTGAGAGGCACCATGGGGATAAAAGCCAGAAATAAGGTGGGAAATGGTGGAAGCTATTCATTCTAGAAA 
AGAGGGTGGGAGGATGAGCATAAGTTAACAGGAAACAAGTTAATTTTTTAAAAGTGCT 

The following amino acid sequence <SEQ ID NO. 90> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 32: 
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HFKINLFPVNLCSSSHPLFNELPPFPTLFLAFIPMVPLKVFSSSLPFSPPVFSGVNGAANSPSSSCLNRSS 

SPTPAAAPYSQSQSPVCVIAQflSLESTNILYSHTCLPPMSSAPLLVSEFQVGPVPFFLPCRLSRTRSLPTS 

DFLSDDF^GFSICLLEGPLGDFYGTLIASFLYLRNVFLLLETPKIHDIFFTKLFliSPAFNKSLFAKKWCR 

FFTTASEKSV 



The following DNA sequence Seq-2616 <SEQ ID NO. 33> was identified in 
H. sapiens: 

TTTCCCAGATAAATTGTATGCACAGTAACTGGTGTTGCAGTATACCATAGCATATATACATCCATTTGGCA 

CACTGCAGGTGCCAGTGGGACAACATACCAGAGTGTAAGTCTTCCTGATCATTTTCATGATGTCCTCAGTT 

ATTTACCTTGTAATAAGCTTGTAAACGTCTATGATTGTTTTTGAGTCATCCCAATGCAGTCATGTAATAAC 

AACATGTATTTTAAATGAAACTTGGGGATTTTCCTCCATACCTGAATCTCTAGTATTCACATAAATGAAAA 

ATCAAAATTAGGATAAGTTAGTGTCAAACATTAATGGATTTTTACAATGCTAATTGGTGTTCCTTTTTAAA 

TTATTGCTGCCTACAGACACATAGCTATAGTTCCATGCACTTTCAACCACCAATGCTGCCAGGCTAGTAAA 

GCAGTTAATGTATATTTGGGGTTAATTATCAGAATCACCAGAAACAATTTTTTTAATTTTTAAAATATTTT 

ATTTTTCCACAGATTATTGGGGTACAGATGCTGTTTGATTACATAAGTTCTTTACTGGTGATTTGAGAGAT 

TTGGGTGCACCCAACATCCGAGCAGTATACATTATTCCCTATG 

The following amino acid sequence <SEQ ID NO. 91> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 33: 

FPRIVCTVTGVAVYHSIYTSIWHTAGASGTTYQSVSLPDHFHDVLSYLPCNKLVNVYDCFVIPMQSCNNNM 

YFKNLGIFLHTISSIHINEKSKLGVSVKHWIFTMLIGVPFIIAAYRHIAIVPCTFNHQCCQASKAVNVYLG 

LIIRITRNNFFNFNILFFHRLLGYRCCLITVLYWFERFGCTQHPSSIHYSL 



The following DNA sequence Seq-2617 <SEQ ID NO. 34> was identified in 
H. sapiens: 

CGGGTTATTTAGAGAACCACTTGAAATACCACCTCCTTGGTAACACCAGCTCCCTCCACCCCCTGAGCTCA 

CGGTCTCTTCCCTGTGAGATGCAGCACCAGGTAAGGTCATTAACAACCAGGTTTAGAGTAAACAGTGCTGG 

GCTGTATTTCTGATCCTGCCTTTCCCTAACTGGGTGCTCTTTGGCAAGTTATTAAGTTACTTCATCTGTAC 

AATGGGTTACACTTATGCCTTTTACATATGGTTGTTGCGAAGATTGAGTGATATGCATACCAAAAATGCTG 

AGCAGAACACCTTGTCCATATCTTTCCTCTCTGTTATTAAATGGAGGCCTTTAAGGTTAAGTAATTTGTTA 

TTGTTGTGGTTAATTTTAGTCCTCTGAATTTTAATCTAGTACAAATTGTGCTGCATTTGGCACATGGTACA 

TGTTCATGAATATTGAGTGTTGTATAAAGGAATGAAAAATCAATTACATGAAAAGAAATTCCAAATCTTAC 

ATTTTACAAACACAGACACAAAGAATACTAAGATTTAACTCAGGGGCAAAAGTTAAGATTTGGCCACCAGC 

ACGTGGTGAGCTTCCTTGAAAGTTTGTTTCTGGC 

The following amino acid sequence <SEQ ID NO. 92> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 34: 

GLFREPLEIPPPWHQLPPPPELTVSSLDAAPGKVINNQVSKQCWAVFL ILPFPNWVLFGKLLSYFICTMGY 
TYAFYIWLLRRLSDMHTKNAEQNTLSISFLSVIKWRP LRLSNLLLLWLILVLILIYKLCCIW HMVHVHBYV 
L YKGMKNQLHEKKFQ I LHFTN T DTKNT KI LRGKS DLAT S T W AS LKV CFW 



The following DNA sequence Seq-2618 <SEQ ID NO. 35> was identified in 
H, sapiens: 

ATTCTAATGGCATTAATCCATAGCATTATCTCCATCTCTGTTTTAAATATCATGCATCCTCATTCTATGAT 
TCAATT T AAAGGAATCCT TCAAAAGG AT CAAT CT AAAT AAATAACAAG TT AGCTT TCAGGCAAACAAAT AA 
ATTTGCTTTGTTTTATATTCACCATAAATATTTCACTTAATTACTGAGGTACCTTGTTCAGGAAACACAAA 
ACAACATTATAAATTAATTAGCACTGTCCCTGCTGACGTTTTAGTCCTGTGGAATGCAAAAGCTAAAAGTA 
AAAACAGGCCATGAAGCCCAACCAGAGCACACATCGTATGCAAATGATAAAGCCCACAAACATCATGGGAT 
CATTCCTGGGACATTCTGAATCACCAAAATTTTGTCTTTAATCAAGTATTGCCCTATTTATTTTCAAATTC 
AA 

The following amino acid sequence <SEQ ID NO. 93> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 35: 

LNLKINRAILDRQNFGDSECPRNDP MMFVGFIICIRCVLWLGFMACFYFL LHSTGLKRQQGQCLIYNWLC 

FLNKVPQLSEIFMVNIKQSKFICLPESLVIYLDSFRIPLNIIEGCMIFKTEMEIMLWINAIR 
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The following DNA sequence Seq-2619 <SEQ ID NO. 36> was identified in 
H. sapiens : 

TTTGGGTCTAGAATCCCCTTGGTTTGGGAAGCATCCAGAAGGAGCTTCCATCCCCATCCATTTCTTGCTCA 

CTTCCTCCTCTCTAGCTTTGTTTACATGTCTCTCGATACCTAGACAGAGGCAGAGGCATGGACTTCTGGTT 

CTAATCATTCAAGCCTTACACGTCCTTCAAGGCTCCATTCAGAATTATCTTTCCTCGGGGAGTCTGCTTCT 

CCTATTTCAGGATTTACTGACTATTCTCTTATCTCTTGTAACATTTAATATCCCACTCCTTAGCATTAACT 

TTTAAACTTGCTTTCTAATCCTGAGGTTTGTGTTCCTTTGCCTTGTAAAATTCTTTGTAAATGGCCAGCCC 

AGTACGTAGCCCAGTCCCAAGCACCACGTAGGCAATTGAAGGAGCTGGGACAAAAAGAGTTCTTTGTTTGA 

ATTTCTTTTACTGCTCTGAGTTTACTCTGTATTTGCACATGAGTTTTAATGTTTTGGGGCCATTGAACTAT 

TTGAGAATCTAGAAGATAATACACCTCTTTTCAGAAAAACACATATGAATACACACACACACATGCCACCT 

ACACACACAATTTTGCATGTAATTTTAAGGATTCATTAACCTTAGCTTACCAGACTGTAAGTTCCTTTGCA 

TATT 

The following amino acid sequence <SEQ ID NO. 94> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 36: 

YAKELTVWAKVNESLKLHAKLCVVACVCVYSYVFFKEVYYLLDSQIVQWPQNIKTHVQIQSKLRAVKEIQT 

KNSFCPSSFNCLRGAWDWATYNAGELQRILQGKGTQTSGLESKFKSCGVGYMLQEIRESVNPEIGEADSPR 

KDNSEWSLEGRVRLELEPEVHASASWSRDMTKLERRKARNGWGWKLLLDASQTKGILDP 



The following DNA sequence Seq-2621 <SEQ ID NO. 37> was identified in 
H. sapiens : 

GCAAGTTATCTGTATTTATCCCCCTACAAACACACACTCCTAACATACAGTGGTGAGAGAGGAACAACATA 

ACTGC7VGAGGAAGTAAGTGAGAGACACAAAGCAGTCATTGGTTCATTGCTATAATGAAATTCTCCTAGACA 

AATGCTGCCAGGATCTCTTCCCTGGGGATAAGGTCTAGTTATCTTCCTGGAAGTGGTTTCCAGCTCACTAT 

TCTCTACTGTATAATTACAGTGACTCCCTCATCCATCCTCTTGTCTTCTCAGATCTTAACTTTATCCTCTA 

GACTCCAGGCTCCTCCTCTGAGATGTTCTCACTTTTCTGCAACAAAAGCTGAGTCTATTTCTCAATCTGTT 

TGCTGTCCATAGAAAATGGAAGGTTCAGAGGCTTTTATTCAATTTTCTCAGTCTCTTTATTGCAAGCTGGG 

TCCCATTTACTTATATAACTCTTTTAAAAAGTTTTTGTGGGCTTTCTATGTATCAGATAATAGACCACTTC 

ATTTGATAAAAAGCCACATTCTTTGTTTTCCAGACAAGCTTTCTATATTTTGGACAAGTAAGGCCACTTA 

The following amino acid sequence <SEQ ID' NO. 95> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 37: 

KLSVFIPLQTHTPNIQWERNNITAEEVSERHKAVIGSLLNSPRQMLPGSLPWGGLVIFLEVVSSSLFSTVL 
QLPHPSSCLLRSLYPLDSRLLLDVLTFLQQKLSLFLNLFAVHRKWKVQ RLLFNFLSLFIASWVPFTYITLL 
KSFCGLSMYQI I DHFIKATFFVFQTSFLYFGQVRPL 



The following DNA sequence Seq-2624 <SEQ ID NO. 38> was identified in 
H. sapiens: 

TTATGGTGTTTGTAAGATCTTATTGCCCAAAGAGTCTGTTCTGTCCATCTTATGATATCTGTTTTAACATT 

AATGATGCTCAGTTGTGTCTAGACCCTAAAAGAAGAAGTTTGTATGACTTTCCATGCTGTTATGGTCAGGA 

ATTTAGTTTTAAGCTTTTTTGGGGCCTCTAAGCCACAAGGGGATCTGTTCAGTCAGTTCAGTAGAGGGCTT 

AGGATTTATCATCTTTAATTCACATTCCCCCATTTTGGTCAAAATATGCCAAAAGTAGCATCAATAGCCAA 

GCTCTTATTTCATTCCATATTATTACCAGGTGGTGTGGCTATCTATCTCAGATATATTCTGTTCTTCAATG 

GGACCCATATAGCCAAGGGACTTATAGCCAAAAGACTTACAGCCAATTAAACATTCTAGGACAAAAGGGAA 

TGGAGGTGGGAAGGCATTCATTATTCCTTAAAAACCTTTTGAGCAATATAAGAGCCACAAACCAAAAGCCA 

AAAAGTAAGCTTACAAAACCGATTTATCTATAAGTTCTATGTGTTGGGCCATCGGCTCTTAGGCATCTGTG 

AGCCCATCTTTTTTGGAGGATCTGAA 

The following amino acid sequence <SEQ ID NO. 96> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 38: 

MVFVRSYCPKSLFCPSYDICFNINDAQLCLDPKRRSLYDFPCCYGQEFSFKLFWGLATRGSVQSVQRADLS 

SLIHIPPFWSKYAKSSINSQALISFHIITRWCGYLSQIYSVLQWDPYSQGTYSQKTYSQLNILGQKGMEVG 

RHSLELKNUiSNIRATNQKPKSKLTKPIYLVLCVGPSALRHLAHLFWRI 



The following DNA sequence Seq-2625 <SEQ ID NO. 39> was identified in 
H. sapiens : . 
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AAGGCAGAGGGGGCCAGCAGGGCGGGTTACAGAACCATGATGTGTTTTTAACTGGACTCACTTCTGCCAGT 

ATCTGCCTGACTCTTCAGCCCATGTCTCTTTTCCTTGTTGTAATACTAATGGGGGCATTAAGGAGCCAGAG 

AAGGGGCCTCCGACGCCACTGCTTGTACCTCTGGAGTTACATTTAGCGGCATTTATATTTTGTCATGTGAA 

ATTCGAAATCCTCATCCAAAATGCAACTGTGGGGGAACTCTCATAGGAATTTCAGCCAATTCTGGCTCC 

The following amino acid sequence <SEQ ID NO. 97> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 39: 

GRGGQQGGLQNHDVFLTGIiTS ASICLTLQPMSLFLWILMGALR SQRRGLRRfiCLYLWSYIRHLYFVMNSK 

SSSKMQLWGNSHRNFSQFWL 



The following DNA sequence Seq-2626 <SEQ ID NO. 4 0> was identified in 

H. sapiens : 

CCCTTCCTCCCCAGCCATACCGTGACCCACCCATAAGCTGGCCCCCTTAGCTCTGGCTCACCTGGCTCAGA 

CTTAGAGGTGGCAGGATTCCTGCTGCTCAGGAAATAAGGACTGCTCTTGAGCTCCTCACAGGCCCCAGGAA 

TCCCAACAAAAGCCAACCAAGGCTACCTTCAGGCCTTCCAGAAGGGGGTGGTAGTGTCCTCATCAGGTTCC 

CCAAGTTTAGGGAGAGGGCAGCTGGGCCCAGGGCCCTTCTCCTTGTGGCTCAGGATTTAGCCCCACTTACC 

ATGGTGCAGCCCCAGCCTTCCAGCCAACCCAGCATTAGAGGCAGTGGCTCCTCTTAATGCCAGGCCCTAGT 

TGGCTCAGGCATAATCCAGCCAGGAAACCTCTCACCTTTCCACAGCAATGGCCACCAGTGTGAAAACGGAA 

GCCGACACAGACATGCCCTGCACCAAGCCGCTCATCTTGCATGTGGCATTGTCGAAGGGCCACCCTGCAAT 

GACAGAGGCCCCCACAGAGTGAGAGATGCCCACGCATCAAGAGCCAGAGACTGAAAGCCCTCCAAGCCAGG 

TCCCCTCTGAGCTTGGATCTTTCCTCCATGACCTGCTAGGTGTTATCTGGTCTCTGCT 

The following amino acid sequence <SEQ ID NO. 98> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 40: 

SRDQITPSRSWRKDPSSEGTWLGGLS VSGSCVGISHSVGASVIAGW PFDNATCKMSG LVQGMSVSASVFTL 

VAIAVEREVSWLDYAANGLALRGATASNAGLAGRLGLHHGKWGILSHKEKGPGPSCPLPKLGEPDEDTTTP 

FWKARPWLAFVGIPGACEELKSSPYFLSSRNPATSKSEPGEPELRGPAYGWVTVWLGRK 



The following DNA sequence Seq-2627 SEQ ID NO. 41> was identified in H. 

sapiens: 

AAACTCCCAAACGATAGTAACTTAAATAACTTAGGTCTTTAATACTCTCTTCAGTAAAAGAATTCTAGTAG 
TTGGAGAGTCCACCATCCCTAGGAATGTAGTTCTTGTCCTCATGGTTCAATATAGCTGCTGATGCTCCAGC 
CATTACAGCCACATTCCAGACAGCAAAATATGGAAAGAGAATGAAGAGAAGAAGAGCGTGCCTAGGAGTCC 
CATGTATTATTTCCATATATATTTGGGCAGAACCTAGTCACAGGGCCACTCCATACGTATCTGTTAGCTAT 
TGCTACATAGCAACCACAAAATTTCCATGTCATACAACACATATCTGCAGGTTGGCTAGGGTTCAGTTCCT 
CCATGCTGGTCTCAGACAGGCAGTTCTGCTTCGGGTTACAGTGGCTGAGCTGATTCCATTTCTCACTGCAG 
GTCTGTGTTTCAGTTGAGTGACTGTCCCATGTGCCTTTCATCTTCCTTGGGTTGATGAAAGGAAGCCACAT 
CTTTCAACAGGGCTAGCCACATCTGTTCCTCATGGCCCAAAGAGACACCAAAGAGCAGATAGAAATAGGTG 
AGACCTCTTAAGGTCTAGACTCAAAACTGGCACACTGCCACGTCTGTTCACAAGCTATTAGCCAAAGCATA 
GAT GCAT T ACCAAGCCCCAAG T C AAG GGCAAGAAG T AC AATCC ACC 

The following amino acid sequence <SEQ ID NO. 99> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 41: 

TPKRLKLRSLILSSVKEFL ESPPSLGMFLSSWFNIAADA PAITATFQTAKYGKRMKRRRACLGVPCIISIY 

IWAEPSHRATPYVSVSYCYIATTKFPCHTTHICRLARVQFLHAGLRQAV LLRVTVAELIPFLTAGLCFSVT 

VPCAFHLPNVDERKPHLSTGLATSVPHGPKRHQRADRNRDLLRSRLKTGTLPRLFTSYPKHRCITKPQVKG 

KKYNP 



The following DNA sequence Seq-2628 <SEQ ID NO. 42> was identified in 

H. sapiens : 

ACAATAATTTGTTGTATATTCCAAAATAGCTAGTAGTGTAATGTTTCCAATACAAAGAAAAGATAAATGTT 

TGTGGTGATGCATATTTCAAGTACCCTGATCTGATAATTGCACATTGTATACATCTATCAAAATATCAGCA 

GTACCTCCAAAATATGCTCAATTATTGTATAAGTACAAAAAAATTTAAACAATTATAATGTATTATTTATT 

TCTAAATGGTTTATTAGATTTAAAATTTTCTTGGTGTTTAATTTTTTCATATATTACCTTATACCCTTTAA 

CTTCCTAAAATATATTAGGTCTTCATATTTTAGAGTAAAATTCTGAAAATCCTTTGAGTATCTGATTTTAC 

AATCTTTTCTTCCACTGATTTTCCCTTAGCAATGGCCTGTTTAAAGTGTTGTGATGATGTTACTGAGAAAT 

GGGCTGGCTACCTGATGCACATAGAAGCCAATACTATGGCAGTGGTTTTCTAGAAAAGAAAAGGCTTTACT 

GTGAGTCTACTGGCAAGGAGACAGGTGGCAACACTCAAATCTGTCTCCCTGAACTGAGGATGGTGGGGT 
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The following amino acid sequence <SEQ ID NO. 100> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 42: 

TIICCIFONSCNVSNTKKRMFWMHISSTLILHIVYIYQNISSTSKICSIIWQKNLNNYNVL FISKWFIR 

FKIFLVFNFFIYYLIPFN FLKYIRSSYFRVKFKSFEYLILQSFLPLIFPQWPVSWMMLLRNGLATCTKPI 

LWQWFSRKEKALLVYWQGDRWQHSNLSPTEDGG 



The following DNA sequence Seq-2629 <SEQ ID NO. 43> was identified in 
H. sapiens: 

CCTCTTACTTGGGCCCCGTTCACTAGTCCTTCAGCCAAACTGCCTCACATGCTATTCCCAGTATGAAAATC 

TTGCCATTCCCTTTATCTTTTTTCTCTTCTCTCATTTACAGCCCTGTGCTAGTTTCTTCATTCCCTTCAAG 

TTCTGGCCAAACTTTATTTACCTCTTGACTGACCACTCCATCTAAAATAGTACTCATCACTGTGTATCCCC 

TCAACACACTTTATAGGTCATGGCCATCACCTGATAATGTGTTATGTATTTTTTGGTTTACTTGTTGTGTT 

AGTTCATTCTTGCATTGCTGTAAAGAAATTCCTGAGACTGGGTAATTTATAAAGAAAAGAGGTTTAATTGA 

CTCACAGTTCTGCAGGCTGTATGGGAAGCATGTTGCTGGCATCTGCTTGGCTTCTGGGGAGGACTCAGGAA 

ACTTACAATCATGGGGAAGGTGACGGGGGAGCAGGCACATCTGACATAGCAGGAGCAGCAAGTGAGCAAAG 

GGGGACGTGCCACACACTTCTAAGTAACCAGACCTCATGAGAACTCACTATCATGAGAACAGTACCAGGGG 

ATGGTGCTAG 

The following amino acid sequence <SEQ ID NO. 101> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 43: 

SYLGPVHSFSQTASHAIP SMKILPFPLSFFSSLIYSPV LVSSFPSSSGQTLFTSLTTPSKIVLITVYPLNT 

LYRSWPSP DNVLCIFWFTCCVSSFLHCCK EIPETGFIKKRGLIDSQFCRLYGKBVAGICLASGEDSGNLQS 

WGRRGSRHIHSRSSKAKGDVPHTSKPDLMRTHYHENSTRGWC 



The following DNA sequence Seq-2630 <SEQ ID NO. 44> was identified in 
H. sapiens: 

AGTATAACAATTCACTGCTTTACATCTCTATATTTTGCTTATCTCAAGTATCCACTTTGTCTGGTATAGTG 

TGCTCATTCCACAGTTTTTGGCTGTCCTGGGAACAACAATCTAGTGCAACTCCAGCAATGTGAGTTATAGT 

GCAAATGTCAAACCAGAGCAGCATCACCATCTAGAGGTCAAAATGATAACTGCAAACTTTCTCACCTTTAT 

GAGCCTTCCGTATTCTGTATACATAGCAGTTTATGTGAATGTACAGAAAATAATGTTTGCTATTGTTTTCT 

CTCCAGTTGGGTTTCCAGAAAGAGATCATGGCATAAAGCAGGAACCACCTGTATTTACAGATGGCATAGGG 

AAGCATACATCGCAGAGCCATATATCAGCAGCACTACAGCATGTTTCAACCAAAGATGAGCCTCCCACATG 

TCAGACAAACCACCTACATTGGGACCACAGCAGTGACAGTGTTTTTTAGCACATTCCTGATAATGAAATCT 

ATGTTGAACTCAACATGAATGGCTTTTCCTTTCTCTTGGCAGTCAACAGCCTACACCATTCTGCATTTGAC 

TGTTTAGTTTATTCTCCCCTCTGGAAAGGCATGACTATGGAAACAGAGTAGAGGATATTTTGGGGATTTAT 

GAAACTATTAATATAATTTACTCTCATTGCTGTGCTTTCTACAAA 

The following amino acid sequence <SEQ ID NO. 102> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 44: 

YNNSLLYISIFCLSQVSTLSGIVCSFHSFWLSWEQQSSATPAMVIVQMSNQSSITIRSKLQTFSPLAFRIL 

YTQFMMYRKCLLLFSLQLGFQKEIMASRNHLYLQMAGSIHRRAIYQQHYSMFQPKMSLPHVRQTTYIGTTA 

VTVFFSTFLIMKSMLNSTMAFPFSWQSTAYTILHLTVFILPSGKALWKQSRGYFGDLNYYNLLSLLCFLQ 



The following DNA sequence Seq-2631 <SEQ ID NO. 45> was identified in 
H. sapiens: 

TCAGCTTATCTGGTCAATAGCTTTTCGCTCTGTTGCATACCTTGAGCATATGCATCAGCTACAATGTTTAT 

AGGTAGCTGTATGGTGTTTGACACAGCACATGGCGTACCTTTAAAACAATTATAGCACTGGGATTTGGATC 

TGAATTTATGTTGCCTTGTCAAAGTTTCCTCTTTGTAACATGGTAGCCTTTTAAATATTAGGCAGCTACCT 

GCAACACTGGGCATTCAGACTAACCCATCAGGCTTATGGCATCTTGCTCTTCTCGTTCCCTCTCTGTGTGT 

TGGTACATCATGTTAGGTTTATGCAGTAGACGTAGATAGGAAGCAAGCCAATTGGCTACAGGGTATTGAAA 

GTCAATTGCTGAGAATGATAAAAGACAAGGATAGCCTTCTCTGCAAAGAAGTGCTAAGAAGATTCTAAACG 

TATACAAGGATCTCAAGAGAAACAGTCCCAGATAGCAACACTATTCAGTCTTAGACTATGGCTGATACTAT 

ACACTTCTCCAGCTCCTCTGCTCCTCAGAGCAGAAAACAGAAGATTTTGAAATGAGCACCACCCCAGCTCC 

TGAATACAATGGTACCTTTCATCTATTTCTGGTGACTTTTATTTTCTTTTGTTGCTGGATCCCCTACATAA 

TTGTAAGCATATCGCAGGCAAGCACAATGGTAAACAGTGGGTGGACGCTTCCTC 
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The following amino acid sequence <SEQ ID NO. 103> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 45: 

SLSGQLFALMTLSICISYNVYRLYGVHSTWRTFKTIIALGFGSEFMLPCQSFLFVTWPFKYAATCNTGHS 

DPIRLMASCSSRSLSVCWYIMLGLCSRRREASQLATGYKSIAENDKRQGPSWRSAKKILNVYKDLKRNSP 

RQHYSVLDYGYYTLLQLLCSSEQKTEDFEMSTTPAPEYNGT FHLFLVTFIFFCCTIPYIIVSISQAS TMVN 

SGWTLP 

The following DNA sequence Seq-2 632 <SEQ ID NO. 4 6> was identified in 

H. sapiens: 

ATAGAACTTGATTATATTGGTATTTTTATTTCAAATTTTCAATTTTTGGAATGGCAGAATGTTGCTATTGA 

AAAGTGTCTTAAAGGTCACCACTGTAACCCCTTCATTGTGCTTGAGACCTGCTCAGCTCCTAAATTTAACA 

GGGGACGGATCTGAGAAACTGACTCCAAGTTGTAACCTCTTGCTTAGTTTTCTTTCTAGGGAGATATCCGT 

CTCTCCAAACCTGTCGAAATCTAAATTTATTACCTCTTACCTAATACTTGGTCCCCTGTGGACTTCACTTC 

ACTGTTTGTGCTAATAGCCTTTTCATCACCATCTTGACTTTGGATTCTAGAGCATCACCTACTTCCCCATT 

TTCTGTGACCCTTACATTCCTCCTGTCAGTCACTATGTCTGATTTATTGTTCTCCCCTATCTTTTGCCCTT 

TGCAAATCCTCAAGCCCTCATTCTGGTTCAGACCTTTAAAAGGCTGAGTTACTGGAGTATAGTGTTACCCA 

AAGTGAGTTGTTCCATAAAAAATTAGTAAGTTGGAAAAAAAAACAAAAAACAAAAAAATACCCTACCCATA 

AAGTTGGTAAATGTTCCTGTAAAAAGGGTTCCTTGGCCAGGTACATGTTAGAATAGCTGGTTAAGTTTCTT 

TGCAGAAAGACTTCTCCTGGCCTTCATTTGTGACTGTG 

The following amino acid sequence <SEQ ID NO. 104> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 46: 

RTLYWYFYFKFSIFGMAECCYKVSRSPLPLHCADLLSSIQGTDLRNLQWTSCLVFFLGRYPSLQTCRNLN 

LLPLTYLVPCGLHFTVCANSLFITILTLDSRASPTSPFSVTLTFLLSVTMSDLLFSPIFCPLQILKPSFWF 




The following DNA sequence Seq-2634 <SEQ ID NO. 48> was identified in 
H. sapiens : 

TCCTGAGAAGACCTGCAGCACAGGGTAAAATATGCAAGGGAGGGCCATATAACTTTTATCTTTACTTAATT 

TATTTTAATTTACTAATTTTTAAGTATTAACCTATTTTGTTT.TTATTAAATCTCTGTGGTTGCACAGAATT 

CAAATTGCAGCAAAAATCATTCAGGGCTAAAGACTGGAAAAATCTCTTAATTCTAAGGTACATGACACAAT 

GGACTCAAAAACAGTTGCTGAGTCCCTTTCACTGGAGAAATTTAAAGAAAGGGTATAGAAAAGTTTTGACC 

AATTCCACCCAATCCTGCATCCCCAATTCCAATCTCAAGGACCAGTTTCCATCTGATCTCTCTCGACCTAC 

AGATGGTGGTCCTGAATCTCCAAATCAACAAACCAAAAACTGAATCCATCATCTTCTCACACCTGGTTTTT 

CCTTCCAACTCCCTCATTTCTGTGACCTGCCCCATAACCTTACCAGGAATCCAGCCCCCAAAGCAGGGTGG 

ACTCCTCCCTCTGCAATGGACACCAGGGATTCAGGTCCTGTTGCTGGCTCCAAAATGCCCACAATGCCCTG 
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TTCTCCCAAATCAGCACATTCAACAGX 

The following amino acid sequence <SEQ ID NO. 106> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 48: 

SEDLQHRVKYAREGHITFIFTFILIYFLSINLFCFYISWAQNSNCSKNHSGLNTGKISFGTHNGLKNSCV 

PFTGEIRKGIEKFPIPPNPASPIPISRTSFHLISLHLQMWLNLQINKPKTESIIFSHLVFPSNSLISVTC 




The following DNA sequence Seq-2636 <SEQ ID NO. 50> was identified in 
H. sapiens: 

AGATGCCCAGACACCTTCACTTCAGCAGACAAGGGGCAGAGTCCTGGAAAATCTAGGCAGGGAAGACTTGC 

GCCTCTAAGAGTAAAAGGCCTCCGAGAGAGGACATGGATGAAAGGAGGACCACCTTCCAATGCCACTCTCC 

AAAGCAGGAAACATCCAAATAAAGGATGTTGATTTTCAGGACCCCATCCCTTCATGAGTGCTTACACAACT 

GGTATATCCTCTCCCGTCTCTTCCTCTGGTAGCCAAGACCTTATACCAGTTTGAGTATCCTTTATCCAAAA 

TGCTTGGGGTCAGAAGTGTTTTGAATTTCAGATATTTTTAAATTTTGGAATATTTATATCATACCTCTTGG 

TTGAACCTTCCAGATACAAAAATCTGGAGTCCAGTGAGTATTTCCTTTGAGTGTCATGTCAGTGCTCAAAA 

AGTTTTAGATTTTGGAGCGTTTCAGATTTCAGGTTTTTGAAATTGGAATACTCAACCTGTACTCTCTGTCC 

TTGTTCTACCTCTACCAGACCCTCCCCCACAGGAATGAATTTAGATCTGAAAA 

The following amino acid sequence <SEQ ID NO. 108> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 50: 

FRSKFIPVGEGLVEVEQGQRVQVEYSNFKNLKSETLQNLKLFEHHDTQRKYSLDSRFLYLEGSTKRYDINI 

PKFKNINSKHFPQAFWIKDTQTGIRSWLPEEETGEDIPWALMKGWGPENQH PLFGCFLLWRVALEGGPPF 

IHVLSGRPFTLRGASLPCLDFPGLCPLSAEVKVSGH 

The following DNA sequence Seq-2637 SEQ ID NO. 51> was identified in H. 
sapiens : 

TCATCCTCCGCTGTCTATTTTGAGCTGTGAGTTTATCCACAAAGGAACAGAGCTGAAATGAAACAATTTCA 

CCACAGTAACTTGTTAATCGGGCATCCTTTAAGTATGCTGGATTTAACACTGGAAGTTCTTTTGAAGACTC 

TGAAAGTTTTCTTTAATCGTCATGAGATTTTTCCAAACTAAGTTCATGATATGGATTTTTTTCACTGTATC 

TAGCTTAAGTCACATTTCAATTCAAATCTAAACCTAAACTGATGGAGCTGGAGCTAGTGACTTCAGGCAAT 

TGGCATCTTTTCGCTGAATACAAACATCCTATTTAAAAGACCAAACACATGACTCCATTCAAAAATTAAAA 

CAGTCATGTGTAGTGAAACAGCAAGAACACGGTCTGAGAAACGTGTCCTTGCACACACAGCGTGAATGCAC 

TCACGCAAGCCTAGACGGTGCGGCTGCCGCACACCAGGCCCTGTGGTACAGCCTGTCAATTCCAGGCCCCA 

AGCCTGCATACCATGTTGCTGTGCGGGACGCTGCCGGCGGCTGTAGCACAATGCTAAGTATCTGTGTATCT 

CAACACAGAAGAGGTAGAGTAAAGTACAGTATTATGATCGTACGGGACGCGTGTTGTACACACAGTCTATC 

ATTGATGGAAGCATCGTTATATGGCACATTACTGCACTGTAAAAAGACACCAAACTTCGGCCGGCGCAGTG 
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GCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAG 

The following amino acid sequence <SEQ ID NO. 109> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 51: 

SASQSAGITGMSHCAGRSLVSFYSAVMCHITMLPSMIDCVYNTRPV KSYCTLLYLFCVEIHRYLALC YSRR 

QRPAQQHGMQAWGLELTGCTTGPGVRQPHRLGLRECIHAVCARTRFSD RVLAVSLHMTVLIFEWSHVFGL L 

NRMFVFSEKMPIASHLQLHQFRFRFELKCDLSIQKKSISTFGKISRLKKTFRVFKRTSSVKSSILKGCPIN 

KLLWNCFISALFLCGTHSSKTAED 

The following DNA sequence Seq-2639 <SEQ ID NO. 52> was identified in 

H. sapiens : 

TTCTTCCTTTTCCTTTCATTATCATTTTCTTTTTGTCTCAAAATAATGAAAAATGCATAAGGGTCTGTAGA 

GAGAAGAAAATGTCCTTGCCCATGAACTTCTTGCAGGTATTTATCTTGCTTCTTTATCTTACTAAAAATAG 

aattgaaagtttttcattttttgtttttcaattttagaggatacaatggagattcaggaacgaatagaaaA 

TAGTTTTAAGTCTTTACTAGACCAGTTAAAAGGTAAGTTTTCCTACTGTAGATTCCTGTATTTGTATCTGG 

TTGTATGGCAATAGCTTCGAAGTTCTTTCCCCTATTCCCAAGCCCAATCACCCAGAGATAAGTAAGTAGTT 

TTAACACTTTGGAGTCAATACTCCTAGATGCCACCTAAACACATATGTGTGTGAATGAAAATACAGATAAA 

AAGTAATCTTTAAACATAGGAAATGGTGTAATCCATGCTTTTTTGACTTTAATTTTTTTGTTATTTTGGAT 

ACCTTTCCATGTCAGTTATATATACCCCATTTATTTTCAAGACTGCGTAATATTCTATAGTATTGTATTAA 

CATTTTTTATGTTATCGCAATTGGTGACATATTATGTATATGAGTTATTTCTTCTACTGATGCTGAAATGA 

ATATCTTGGGACAAATTGTTAGGGGTATTATTTGAGTCCTTCCTTGGGATTAAATT 

The following amino acid sequence <SEQ ID NO. 110> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 52: 

FFLFLSLSFSFCLKIMKNAGSVERRKCPCPTSCRYLSCFFILLKIELKVFHFLFFNFRGYNGDSGTNRKFV 

FTRPVKRVFLLIPVFVSGCMAIASKFFPLFP5PITQRVSSFNTLESILLDATTHMCVNENTDKK5 LNIGNG 

VIHAFLTLIFLLFWIPFHVS YIYPIYF QDCVIFYSIVLTFFMLSQLVTY YVYE LFLLLMLKISWDKLLGVL 

FESFLGIK 

The following DNA sequence Seq-2640 <SEQ ID NO. 53> was identified in 

H. sapiens : 

CTTTTGAGGATTAAAAATTCCTGCTTACTGTCGTTATAACACGGGGATTAATAAGCACCTTACTGGAATCT 

CTCACCTACCATAATTTTAGTATGCTATGTGAGGGAATGAACAGTCTCACACATTTAATAATGACTACTCA 

TATAATGCTTTTAATTGGTAATGACCTATATGAAACATGATATAGAAAACACATTACAGCTTCTCAAATGA 

CCCCTATAAGTTAACCAATTGCTTAGGTTTCTGACAAATTTGAATCTGGCCCCATGCACCTTTGCTGGGCC 

CCACAAAACAAGGAGGTAGATTATTTATGAAGGTCAACCACTCTGGCAATATCACCATTAAATATCAAGCT 

CATCTGCCCCATAGCTCCTCCATCTTCAGGTCCAGGACTCTGGATTGGAATGACCTACCTCCACATTCAGT 

TCTGTAAGTCATTAGGCATCATCCAAGATGGTAGATGATGAATAAATGGACAATGACTTAAGCTTTTTTTA 

CTCTCTCATCCATTCCAATGCTTTCTTCCCTGGTCTTTGCTCATTATTTCCATGTTATTTAATATATATTT 

GGAAGAATTCATGGCAGTGATAACAATAATGGCTACAATTTTTTATTACCTATGTATGCCAGGCATTGTGC 

TAAGTGCTTCAGGTATAAGATCTTGTAAGGGATTGGTTACATTTTACAGATGGTAAGACTGGGATTCAGAT 

GTTAGTTGCCTGTTTAAGTCAATAA 

The following amino acid sequence <SEQ ID NO. 111> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 53: 

FEDKFLLTWITRGLISTLLESLTYHNFSMLCEGMNSLTHLIMTTHIMLLIGNDLYETYRKHITASQMTPI 
SPIAVSDKFESGPMHLCWAPQNKEVDYLRSTTLAISPLNIKLICPIAPPSSGPGLWIGMTYLHIQFCKSLG 
IIQDGRINGQLKLFLLSH PFQCFLPWSLLIISMLFNIY LEEFM AVITIMATIFYYLCMPGIVLSA SGIRSC 
KGLVTFYRWDWDSDVSCLFKS I 

The following 7 DNA sequence Seq-2641 <SEQ ID NO. 54> was identified in 

H . sapiens : 

CTCTTCTCCCTAGGTGGTTTGCTGGCAATCTTTGGCATTCCTTAGCTTGTGGAAGTATCACTCCATCTCTG 

TCCTGATTTCTACATGGTGTTCTTCCTGTGTGCATGTCTGTCTCCAAATTTCCCCATTTTATAAGGACACA 

GTCATACTGGATTCGGGCTCATTCTAAAGACCTCATTTAATTTAATTCCATAAAGACCCTATCTCCAAATA 

ATGTCACATTCTGTGGTACTGGGGGTTATGACTTAAACATATAAATTTTAGGGAGACAAATTTGAACCTCT 

AACAGTACTGAACATCCAGGATGGAAGAACATGGTATTAGGTTGAGCCAAACACAGTTGCTTACGTTTTGG 
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TTTTCCTCACCAGGAGAAGAAACCCCCAGTGCAGGAAAATTGGAGACATGGAAAACAGGGCTTAAGTAAAC 

A 

The following amino acid sequence <SEQ ID NO. 112> is the predicted 
amino acid sequence derived from the 'DNA sequence of SEQ ID NO. 54: 

SSPWCWQSLArLSLWKY HSISVLISTWCSSCVHVCLQI SPFYKDTVILDSGSFRPHLIFHKDPISKCHIL 

WYWGLLKHINFRETNLNLQYTSRMEEHGIRLSQTQLLTFWFSSPGQETPSAGKLETWKTGLKT 



The following DNA sequence Seq-2642 <SEQ ID NO. 55> was identified in 
S. sapiens : 

TTAT T AT AC TCAACAC TGCTAGGAAAGAAT CAGTGAT GT TG AAGAT AT ATAT ATAT AT AT T T GCT TG TG TA 
TTTGTGTGTGAGAGACACACATAGAAAAAAAGAGAGAGAGAAATATATTGGTTGACACTGGCTTCTTTGAA 
AAAAGGCAGTTTAGTAACAATGGCCTTTACTAGACAGACATGTTAGAAGGCAGCAGGAGAAAGGGAATGTG 
GTATCAGATATTTTCTGTAAAAGGTTTGTTATTAATATTCATGTGGCAAATTGTAGCTGATGTCAAAGTAG 
TTATAAAGCAAGGGGAACACAATTCTTTTACAGCAATGTTGAGGTCTAAGAAACATAAAACAAATACCTGG 
TAAGTACCATGCATATATACATACATAAACAATCAATAACTCACAAAACATTCACATATTTGCAACACTGC 
TTTTCAGTTTATGCAGTTTATTTTTTGTTCTTTTTAAGCTTTTTATTATAGTGAATGTCTTATATTTCATT 
AAAAGTTTTGATATTATATGTGAAACAACAGTTCTGATAAAGCAATATCTAGATAAAGGCTATTACTTACC 
TTTCTCAAATTGATAGATTTTCTCCTTGTAACAAGCTCTGATATAAAATATGATAATTTGTTGAAAACTTT 
TACACATTCAAAACTAAATTATCATATATTTAATGAGACTTTGGGTGTGTATGTGTGAGTGTGTGTCTGTG 
TGT 

The following amino acid sequence <SEQ ID NO. 113> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 55: 

HTDTHSHIHTQSLIKYMIIFMCKSFQQIIIFYIRACYKEKIYQFEKGKPLSRYCFIRTVVSHIISKLLMKY 

KTFTIIKSLKRTKNKLHKLKSSVANMMFCELLIVYVCIYAWYLPGICFMFLRPQHCCKRIVFPLLYNYFDI 

SYNLPHEYQTFYRKYLIPHSLSPAAFHVCLVKAIVTKLPFFKEASVNQYISLSLFFYVCLSHTNTQAN IYI 

YIFNITDSFLAVLSII 



The following DNA sequence Seq-2643 <SEQ ID NO. 56> was identified in 
H. sapiens : 

AAAACTTGGTTTTTTAAAGCAAACACAGAAACAATGTAATATAGGTCTTATTACATATGTAGGAAATAAAA 
ATAATATGTATGACGACAACAGTAGTCTAAAATTCAGGAGACAGAGAATGGAAGTACATTGTTGCAAGGTT 
TTCTAATACACATGTACAAAGTGGTATAATGTTACTTGAAAGATAACTGTGATAAGTTAAAGACGTAATCA 
ATGACACTATATCAACCACTAAAATAATACAACAAAGGATATACGAAATATTTTTAAAAGTATAATTAACC 
CAAAAGAAAGCATAGAGGAAAAAGGGAACAAAGAATAATAGATGGAATAAACAGAAAAAACTAGCCAGCTG 
GT AAATT T AAAACCG AT CATATAC AT AT TCAC AT T AAAT ACAAAAAG T T TAAACACT T CAAAG TCAAGT CA 
GAGGTGTCATATTGGATAAAAAGAAAGACTCAACTATATGTTACCTATAAGGAATGCACTTTAAATATACA 
AACATATTAAAATAAAAAGATGAAAAGTTATATACAATGTTAATACTCATCAAAATAAAGCTAATGAGGCT 
ATATTCATATTAAAAAGTAGGTTTTAAAGCAAAGATTAC 

The following amino acid sequence <SEQ ID NO. 114> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 56: 

SLLNLLFNMNIASLALFVLTLYITFHLFILICLYISAFLIGNI1SLSFYPIHLLDFEVFKLFVFNVNMYMI 

GFKFTSWLVFSVYSIYYSLFPFSSMLSFGLIILLKIFRISFWLFWLICHLRLLITVIFQVTLYHFVHVYK 

TLQQCT SILCLLNFRLLLSSYILFLFPTYVI RPILHCFCVCFKKPSF 

The following DNA sequence Seq-2644 <SEQ ID NO. 57> was identified in 
H. sapiens: 

TCAAGTCCATGCTTTTACGGAAAGACCCCAGTTCCTGCCTCTTCTATATATTTATCTACCTTGTGGTGAAG 

AGCATGTGTGTGCAACACCTTTGCCTGAAATGGTATGGTTTGGCATTAATGAATTGTGGGTCCATTGAAAA 

GAAATCTCCTCTTGTTTCTCGTGTTATGGACAGTTCAAGGTTTGCCTTAGAACTAACTTCAAGGAAAAGTA 

GCAGAATCGTAGGAAGGGACAATCTTGCCTTCAGTCCCACCCTCTGTTCCGGGCAGGTCTGGGTGGCTATC 

TTCTTTCGGGGGCTTTTCCTTGCAGAAGAACTTCTTCAGCATGTCCTGGATTTCCTTCTTAATGGTCTTGT 

GCATGTAGCCATAGACATAGGGGTGGATGCAGCACTGCAGGAAGAAAAGCCAGATGATTATGGTGATCACC 

CACTGGGGTACCTGGGTTTCGACATCCACCCACACGGCCAGGACTGCTAAAAAGCAGTAGGGCCCCAGGGA 

TAGCACATAGGAGAAAATGATGATGAAGATCACTTTAGCAGCTTTGCACTGGTAGCACCTGGGCAGAGGAG 

GGTTGCTGTTGCTGTTACGACGACTGGGTGGGAGGCTCTCCGGGATGTTCACTGCCTCGACGTCATCCTCA 
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CTGAAATTGATGTCGTCTTCACCAAACTCCATGTCATCTTCACCCAAGTCAATGCTGCACTGGTTGACCTC 

TGTGCGACCCTTGTCTGCCTTCATGCTGTTCTCCTC 

The following amino acid sequence <SEQ ID NO. 115> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 57: 

EENSMKADKGRTEVNQCSIDLGEDDMEFGEDDINFSEDDVEAVNIPESLPPSRRNSNSNPPLPRCYQCKAA 

KVIFIIIFSYVLSLGPYCFLAVLAVW VDVETQ VPQWVITIIINLFFLQCCIHPYV YGYMHKTIKKEIQDML 

KKFFCKEKPPKEDSHPDLPGTEGGTEGKIVPSYDSATFPSFGKPTVHNTRNKRRFLFNGPTIHCQTIPFQA 

KVLHTHALHHKVDKYIEEAGTGVFPKHGL 



The following DNA sequence Seq-2645 <SEQ ID NO. 58> was identified in 
H. sapiens: 

AGTGGAAAGACCACACCTAGGAACCGACTCTAGCTCTTACCACCCTGTAAGCCTGAGGCTCAGTTGCTGTC 

CCTGGAGAACAGAAAACATAATCATGGCTATTCTGAGGGTCAGGGGCAAGTGCTTTGCAAGTGGGATTGTG 

GTGGGCAGTGGGAGGGATTCTGGGGTTCACTGTCATGCTAGTTGTGTAACTGGGCAATGCAACCGTGTAAG 

TGTCAGGAAACCCTCAATAAGACTGAGCCAGAGGCCAATAAGAAGCCAGCATTTACATGATGTTCTTTTCC 

TTTTTGTAACTAGGAAATTTCGATTTGCACACTGATTTGGCCCACCATTCCTGGAGAGATCTCGTGGGATG 

TCTCTTTTGTTACTTTGAACTTCTTGGTGCCAGGACTGGTCATTGTGATCAGTTACTCCAAAATTTTACAG 

GTATGTTTTCTGCAAGTGCTGCCACTGAACTTCACCCAGGCTTGGGGTTATTTCTGCTAGAATCTTAGAAT 

TTGGGGTCGGAGAACACCTAAGAGTTCACGCCAGCTCAATCTTGATTCACTGCCCAGGTCTACAACACTGA 

GGAAGGAGAGGATTTTTTTAGAAGTTATATCTTTGTGATTATGTTTTTTGCTCATCACTAAAGTAATACT 

The following amino acid sequence <SEQ ID NO. 11 6> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 58: 

SGKTTPRNRLLLPPCKPEAQLLSLENRKHNHGYSEGQGQVLCKWDCGGQWEGFWGSLSCLCNWAMQPCKCQ 

ETLNKTEPEANKKPAFTCSFPFCNEISICTLIWPTIPGEISW DVSFVTLNFLVPGLVIVISY SKIL QVCFL 

QVLPLNFTQAWGYFCNLRIWGRRTPKSSRQLNIiDSLPRSTTIiRKERIFLEVISLIiCFIiLITKVI 



EXAMPLE 2: CLONING OF nGPCR-x 

[000239] cDNAs may be sequenced directly using an AB1377 or ABI373A fluorescence-based 

sequencer (Perkin Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) and the ABI 
PRISM Ready Dye-Deoxy Terminator kit with Taq FS polymerase. Each ABI cycle 
sequencing reaction contains about 0.5pg of plasmid DNA Cycle-sequencing is performed 
using an initial denaturation at 98°C for 1 min, followed by 50 cycles: 98°C for 30 sec, 
annealing at 50°C for 30 sec, and extension at 60*C for 4 min. Temperature cycles and times are 
controlled by a Perkin-Elmer 9600 thermocycler. Extension products are purified using 
Centriflex gel filtration (Advanced Genetic Technologies Corp., Gaithersburg, MD). Each 
reaction product is loaded by pipette onto the column, which is then centrifuged in a swinging 
bucket centrifuge (Sorvall model RT6000B table top centrifuge) at 1500 x g for 4 min at room 
temperature. Column-purified samples are dried under vacuum for about 40 min and then 
dissolved in 5pl of a DNA loading solution (83% deionized formamide, 8.3 mM EDTA, and 1.6 
mg/ml Blue Dextran). The samples are then heated to 90°C for three min and loaded into the gel 
sample wells for sequence analysis by the ABI377 sequencer. Sequence analysis is performed 
by importing ABB 73 A files into the Sequencher program (Gene Codes, Ann Arbor, MI). 
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Generally, sequence reads of 700 bp are obtained Potential sequencing errors are minimized by 

obtaining sequence information from both DNA strands and by re-sequencing difficult areas 
using primers at different locations until all sequencing ambiguities are removed. 

[000240] To isolate a cDNA clone encoding full length nGPCR, a DNA fragment corresponding 

to a nucleotide sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58, 
or a portion thereof can be used as a probe for hybridization screening of a phage cDNA library. 
The DNA fragment is amplified by the polymerase chain reaction (PCR) method The PCR 
reaction mixture of 50pl contains polymerase mixture (0.2mM dNTPs, lx PCR Buffer and 
0.75jfi Expand High Fidelity Polymerase (Roche Biochemicals)), lpg of 3206491 plasmid, and 
SOpmoles of forward primer and SOpmoles of reverse primer. The primers are preferably 10 to 
25 nucleotides in length and are determined by procedures well known to those skilled in the art. 
Amplification is performed in an Applied Biosystems PE2400 thermocycler, using the following 
program: 95°C for 15 seconds, 52°C for 30 seconds and 72°C for 90 seconds; repeated for 25 
cycles. The amplified product is separated from the plasmid by agarose gel electrophoresis, and 
purified by Qiaquick gel extraction kit (Qiagen). 

[000241] A lambda phage library containing cDNAs cloned into lambda ZAPII phage-vector is 

plated with E. coli XL-1 blue host, on 15 cm LB-agar plates at a density of 50,000 pfu per plate, 
and grown overnight at 37°C; (plated as described by Sambrooke/ a/., supra). Phage plaques 
are transferred to nylon membranes (Amersham Hybond NJ), denatured for 2 minutes in 
denaturation solution (0.5 M NaOH, 1.5 M NaCl), renatured for 5 minutes in renaturation 
solution (1 M Tris pH 7.5, 1.5 M NaCl), and washed briefly in 2xSSC (20x SSC: 3 M NaCl, 0.3 
M Na-citrate). Filter membranes are dried and incubated at 80°C for 120 minutes to cross-link 
the phage DNA to the membranes. 

[000242] The membranes are hybridized with a DNA probe prepared as described above. A DNA 

fragment (25ng) is labeled with a- 32 P-dCTP (NEN) using Rediprime random priming 
(Amersham Pharmacia Biotech), according to the manufacturer's instructions. Labeled DNA is 
separated from unincorporated nucleotides by S200 spin columns (Amersham Pharmacia 
Biotech), denatured at 95°C for 5 minutes and kept on ice. The DNA-containing membranes 
(above) are pre-hybridized in 50ml ExpressHyb (Clontech) solution at 68°C for 90 minutes. 
Subsequently, the labeled DNA probe is added to the hybridization solution, and the probe is left 
to hybridize to the membranes at 68°C for 70 minutes. The membranes are washed five times in 
2x SSC, 0.1% SDS at 42°C for 5 minutes each, and finally washed 30 minutes in O.lx SSC, 

0.2% SDS. Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, 

N.Y., USA) with an intensifying screen at-80°C for 16 hours. One positive colony is isolated 
from the plates, and re-plated with about 1000 pfu on a 15 cm LB plate. Plating, plaque lift to 
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filters and hybridization are performed as described above. About four positive phage plaques 
are isolated form this secondary screening. 

[000243] cDNA containing plasmids (pBhiescript SK-) are rescued from the isolated phages by in 
vivo excision by culturing XL-1 blue cells co-infected with the isolated phages and with the 
Excision helper phage, as described by the manufacturer (Stratagene). XL-blue cells containing 
the plasmids are plated on LB plates and grown at 37°C for 1 6 hours. Colonies (1 8) from each 
plate are replated on LB plates and grown. One colony from each plate is stricken onto a nylon 
filter in an ordered array, and the filter is placed on a LB plate to raise the colonies. The filter is 
then hybridized with a labeled probe as described above. About three postive colonies are 
selected and grown up in LB medium. Plasmid DNA is isolated from the three clones by 
Qiagen Midi Kit (Qiagen) according to the manufacturer’s instructions. The size of the insert is 
determined by digesting the plasmid with the restriction enzymes Notl and Sail, which 
establishes an insert size. The sequence of the entire insert is determined by automated 
sequencing on both strands of the plasmids. 

EXAMPLE 3: SUBCLONING OF THE CODING REGION OF nGPCRX VIA PCR 

[000244] Additional experiments may be conducted to subclone the coding region of nGPCR and 

place the isolated coding region into a useful vector. Two additional PCR primers are designed 
based on the coding region of nGPCR, corresponding to either end. To protect against 
exonucleolytic attack during subsequent exposure to enzymes, e.g, Taq polymerase, primers are 
routinely synthesized with a protective run of nucleotides at the 5’ end that were not necessarily 
complementary to die desired target 

[000245] PCR is performed in a 50pl reaction containing 34pl H 2 O, 5 pi 10X TT buffer (140 mM 
amm onium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5 pi 15mM MgSCU, 2pl dNTP 
mixture (dGTP, dATP, dTTP, and dCTP, each at 10 mM), 3pl genomic phage DNA (0.25pg/pl), 
0.3 pi Primer 1 (lpg/pl), 0.3pl Primer 2 (lpg/pl), 0.4pl High Fidelity Taq polymerase 
(Boehringer Mannheim). The PCR reaction was started with 1 cycle of 94°C for 2 minutes; 
followed by 25 cycles at 94°C for 30 seconds, 55X2 for 30 seconds, and 72°C for 1.3 minutes. 

[000246] The contents from the PCR reaction are loaded onto a 2% agarose gel and fractionated. 

The DNA band of expected size is excised from the gel, placed in a GenElute Agarose spin 
column (Supelco) and spun for 10 minutes at maximum speed in a microfiige. The eluted DNA 
is precipitated with ethanol and resuspended in 6pl H 2 O for ligation. 

[000247] The PCR-amplified DNA fragment containing the coding region is cloned into pCR2. 1 
using a protocol standard in the art. In particular, the ligation reaction conssts of 6pl of GPCR 
DNA, lpl 10X ligation buffer, 2pl pCR2.1 (25ng/pl, Invitrogen), and lpl T4 DNA ligase 
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(Invitrogen). Hie reaction mixture is incubated overnight at 14 °C and the reaction is then 
stopped by heating at 65 °C for 10 minutes. Two microliters of the ligation reaction are 
transformed into One Shot cells (Invitrogen) and plated onto ampicillin plates. A single colony 
containing a recombinant pCR2. 1 bearing an insert is used to inoculate a 5ml culture of LB 
medium. Plasmid DNA is purified using the Concert Rapid Plasmid Miniprep System 
(GibcoBRL) and sequenced. Following confirmation of the sequence, a 50 ml culture of LB 
medium is inoculated with the transformed One Shot cells, cultured, and processed using a 
Qiagen Plasmid Midi Kit to yield purified pCR-GPCR. 

EXAMPLE 4: HYBRIDIZATION ANALYSIS TO DEMONSTRATE nGPCRrX 
EXPRESSION IN BRAIN 

[000248] The expression of nGPCR-x in mammals, such as the rat, may be investigated by in situ 

hybridization histochemistry. To investigate expression in the brain, for example, coronal and 
sagittal rat brain cryosections (20pm thick) are prepared using a Reichert- Jung cryostat 
Individual sections are thaw-mounted onto silanized, nuclease-free slides (CEL Associates, Inc., 
Houston, TX), and stored at -80°C. Sections are processed starting with postfixation in cold 
4% paraformaldehyde, rinsed in cold phosphate-buffered saline (PBS), acetylated using acetic 
anhydride in triethanolamine buffer, and dehydrated through a series of alcohol washes in 70%, 
95%, and 100% alcohol at room temperature. Subsequently, sections are delipidated in 
chloroform, followed by rehydration through successive exposure to 100% and 95% alcohol at 
room temperature. Microscope slides containing processed ciyosections are allowed to air dry 
prior to hybridization. Other tissues may be assayed in a similar fashion. 

[000249] A nGPCR-x-specific probe is generated using PCR. Following PCR amplification, the 
fragment is digested with restriction enzymes and cloned into pBluescript It cleaved with the 
same enzymes. For production of a probe specific for the sense strand of nGPCR-x, the 
nGPCR-x clone in pBluescript II is linearized with a suitable restriction enzyme, which provides 
a substrate for labeled run-off transcripts (i.e., cRNA riboprobes) using the vector-bome 17 
promoter and commercially available T7 RNA polymerase. A probe specific for the antisense 
strand of nGPCR-x is also readily prepared using the nGPCR-x clone in pBluescript EE by 
cleaving the recombinant plasmid with a suitable restriction enzyme to generate a linearized 
substrate for the production of labeled run-off cRNA transcripts using the T3 promoter and 
cognate polymerase. The riboprobes are labeled with [ 35 S]-UTP to yield a specific activity of 
about 0.40 x 10 6 cpm/pmol for antisense riboprobes and about 0.65 x 10 6 cpm/pmol for sense- 
strand riboprobes. Each riboprobe is subsequently denatured and added (2 pmol/ml) to 
hybridization buffer which contained 50% formamide, 10% dextran, 0.3 M NaCl, 10 mM Tris 
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(pH 8.0), 1 mM EDTA, IX Denhardt’s Solution, and 10 mM dithiothreitol. Microscope slides 

containing sequential brain cryosections are independently exposed to 45pl of hybridization 
solution per slide and silanized cover slips are placed over the sections being exposed to 
hybridization solution. Sections are incubated overnight (15-18 hours) at 52°C to allow 
hybridization to occur. Equivalent series of cryosections are exposed to sense or antisense 
nGPCR-x-specific cRNA riboprobes. 

[000250] Following the hybridization period, coverslips are washed off the slides in IX SSC, 
followed by RNase A treatment involving the exposure of slides to 20 jig/ml RNase A in a 
buffer containing lOmM Tris-HCl (pH 7.4), 0.5M EDTA, and 0.5M NaCl for 45 minutes at 
37°C. The cryosections are then subjected to three high-stringency washes in 0.1 X SSC at 
52°C for 20 minutes each. Following the series of washes, cryosections are dehydrated by 
consecutive exposure to 70%, 95%, and 100% ammonium acetate in alcohol, followed by air 
drying and exposure to Kodak BioMax™ MR-1 film. After 13 days of exposure, the film is 
developed. Based on these results, slides containing tissue that hybridized, as shown by film 
autoradiograms, are coated with Kodak NTB-2 nuclear track emulsion and the slides are stored 
in the dark for 32 days. The slides are then developed and counters tained with hematoxylin. 
Emulsion-coated sections are analyzed microscopically to determine the specificity of labeling. 
The signal is determined to be specific if autoradiographic grains (generated by antisense probe 
hybridization) are clearly associated with cresyl violate-stained cell bodies. Autoradiographic 
grains found between cell bodies indicates non-specific binding of the probe. 

[000251] As discussed above, it is well known that GPCRs are expressed in many different tissues 

and regions, including in the brain. Expression of nGPCR-x in the brain provides an indication 
that modulators of nGPCR-x activity have utility for treating neurological disorders, including 
but not limited to, mental disorder, affective disorders, ADHD/ADD (i.e. 9 Attention Deficit 
Hyperactivity Disorder/Attention Deficit Disorder), and neural disorders such as Aliieimer’s 
disease, Parkinson’s disease, migraine, and senile dementia. Some other diseases for which 
modulators of nGPCR-x may have utility include depression, anxiety, bipolar disease, epilepsy, 
neuritis, neurasthenia, neuropathy, neuroses, and the like. Use of nGPCR-x modulators, 
including nGPCR-x ligands and anti-nGPCR-x antibodies, to treat individuals having such 
disease states is intended as an aspect of the invention. 

EXAMPLE 5: TISSUE EXPRESSION PROFILING 

[000252] A PCR-based system (RapidScan™ Gene Expression Panel, OriGene Technologies, 
Rockville, MD) may be used to generate a comprehensive expression profile of the putative 
nGPCR-x in h uman tissue, and in human brain regions. The RapidScan Expression Panel is 
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comprised of first-strand cDNAs from various human tissues and brain regions that are serially 

diluted over a 4-log range and arrayed into a multi-well PCR plate. Human tissues in the array 
may include: brain, heart, kidney, spleen, liver, colon, lung, small intestine, muscle, stomach, 
testis, placenta, salivary gland, thyroid, adrenal gland, pancreas, ovary, uterus, prostate, skin, 
PBL, bone marrow, fetal brain, and fetal liver. 

[000253] Expression of nGPCR-x in various tissues is detected using PCR primers designed based 
on the available sequence of die receptor that will prime die synthesis of a predetermined size 
fragment in the presence of the appropriate cDNA. 

[000254] PCR is performed in a 50pl reaction containing 34pJ H20, 5pl 1 OX TT buffer (140 mM 
ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5 pi 15mM MgS04, 2pl dNTP 
mixture (dGTP, dATP, dTTP, and dCTP, each at lOmM), 0.3pl forward primer (lpg/pl), 0.3pl 
reverse primer (lpg/pl), 0.4pl High Fidelity Taq polymerase (Boehringer Mannheim). The PCR 
reaction mixture is added to each well of the PCR plate. The plate is placed in a MJ Research 
PTC 100 thermocycler, and is then exposed to the following cycling parameters: Pre-soak 94°C 
for 3 min; denaturation at 94°C for 30 seconds; annealing at primer 57°C for 45 second^ 
extension 72°C for 2 minutes; for 35 cycles. PCR productions are then separated and analyzed 
by electrophoresis on a 1.2% agarose gel stained with ethidium bromide. 

[000255] The 4-log dilution range of cDNA deposited on the plate ensures that the amplification 

reaction is within the linear range and, hence, facilitates semi-quantitative determination of 
relative mRNA accumulation in the various tissues or brain regions examined. 

EXAMPLE 6: NORTHERN BLOT ANALYSIS 

[000256] Northern blots are performed to examine the expression of nGPCR-x mRNA. The sense 

orientation oligonucleotide and the antisense-orientation oligonucleotide, described above, are 
used as primers to amplify a portion of the GPCR-x cDNA sequence selected from the group 
consisting of SEQ ID NO: 1 to SEQ ID NO:58. 

[000257] Multiple human tissue northern blots from Clontech (Human II # 7767-1) are hybridized 

with the probe. Pre-hybridization is carried out at 42 C for 4 hours in 5xSSC, IX Denhardt’s 
reagent, 0.1% SDS, 50% formamide, 250 mg/ml salmon sperm DNA. Hybridization is 
performed overnight at 42°C in the same mixture with the addition of about 1.5xl0 6 cpm/ml of 
labeled probe. 

[000258] The probe is labeled with a- 32 P-dCTP by Rediprime™ DNA labeling system 

(Amersham Pharmacia), purified on Nick Column™ (Amersham Pharmacia) and added to the 
hybridization solution. The filters are washed several times at 42°C in 0.2x SSC, 0.1% SDS. 
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Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, N.Y., USA) with 

intensifying screen at-80°C. 

EXAMPLE 7: RECOMBINANT EXPRESSION OF nGPCR-X IN EUKARYOTIC HOST 
CELLS 

A. Expression of nGPCR-x in Mammalian Cells 

[000259] To produce nGPCR-x protein, a nGPCR-x-encoding polynucleotide is expressed in a 

suitable host cell using a suitable expression vector and standard genetic engineering techniques. 
For example, the nGPCR-x-encoding sequence described in Example 1 is subcloned into the 
commercial expression vector pzeoSV2 (Invitrogen, San Diego, CA) and transfected into 
Chinese Hamster Ovary (CHO) cells using the transfection reagentFuGENE6™ 
(Boehringer-Mannheim) and the transfection protocol provided in the product insert Other 
eukaryotic cell lines, including human embryonic kidney (HEK-293) and COS cells, are suitable 
as well. Cells stably expressing nGPCR-x are selected by growth in the presence of 100pg/ml 
zeocin (Stratagene, LaJolla, CA). Optionally, nGPCR-x may be purified from the cells using 
standard chromatographic techniques. To facilitate purification, antisera is raised against one or 
more synthetic peptide sequences that correspond to portions of the nGPCR-x amino acid 
sequence, and die antisera is used to affinity purify nGPCR-x. The nGPCR-x also may be 
expressed in-frame with a tag sequence (e.g., polyhistidine, hemagluttinin, FLAG) to facilitate 
purification. Moreover, it will be appreciated that many of the uses for nGPCR-x polypeptides, 
such as assays described below, do not require purification of nGPCR-x from the host cell. 

B. Expression of nGPCR-x in HEK-293 cells 

[000260] For expression of nGPCR-x in ma mm alian cells HEK293 (transformed human, primary 
embryonic kidney cells), a plasmid bearing the relevant nGPCR-x coding sequence is prepared, 
using vector pSecTag2A (Invitrogen). Vector pSecTag2A contains the murine IgK chain leader 
sequence for secretion, the c-myc epitope for detection of the recombinant protein with the anti- 
myc antibody, a C-terminal polyhistidine for purification with nickel chelate chromatography, 
and a Zeocin resistant gene for selection of stable transfectants. The forward primer for 
amplification of this GPCR cDNA is determined by routine procedures and preferably contains 
a 5’ extension of nucleotides to introduce ihzHuidHI cloning site and nucleotides matching the 
GPCR sequence. The reverse primer is also determined by routine procedures and preferably 
contains a 5* extension of nucleotides to introduce an Xhol restriction site for cloning and 
nucleotides corresponding to the reverse complement of the nGPCR-x sequence. The PCR 
conditions are 55°C as the annealing temperature. The PCR product is gel purified and cloned 
into the HindlU-XhoI sites of the vector. 
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[000261] The DNA is purified using Qiagen chromatography columns and transfected into HEK- 
293 cells using DOTAP™ transfection media (Boehringer Mannheim, Indianapolis, IN). 
Transiently transfected cells are tested for expression after 24 hours of transfection, using 
western blots probed with anti-His and anti-nGPCR-x peptide antibodies. Permanently 
transfected cells are selected with Zeocin and propagated. Production of the recombinant 
protein is detected from both cells and media by western blots probed with anti-His, anti-Myc or 
anti-GPCR peptide antibodies. 

C. Expression of nGPCR-x in COS cells 

[000262] For expression of the nGPCR-x in COS7 cells, a polynucleotide molecule having a 

sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58 can be cloned 
into vector p3-CI. This vector is a pUCl 8-derived plasmid that contains the HCMV (human 
cytomegalovirus) promoter-intron located upstream from the bGH (bovine growth hormone) 
polyadenylation sequence and a multiple cloning site. In addition, the plasmid contains the dhrf 
(dihydrofolate reductase) gene which provides selection in the presence of the drug . 
methotrexane (MTX) for selection of stable transformants. 

[000263] The forward primer is determined by routine procedures and preferably contains a 5' 

extension which introduces an Xbal restriction site for cloning, followed by nucleotides which 
correspond to a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO:58. The reverse primer is also determined by routine procedures and preferably contains 5'- 
extension of nucleotides which introduces a Sail cloning site followed by nucleotides which 
correspond to the reverse complement of a sequence selected from the group consisting of SEQ 
ID NO:l to SEQ ID NO:58. The PCR consists of an initial denaturation step of 5 min at 95*C 
30 cycles of 30 sec denaturation at 95°C, 30 sec annealing at 58°C and 30 sec extension at 72*0, 
followed by 5 min extension at 72°C. The PCR product is gel purified and ligated into iheXbal 
and Sail sites of vector p3-CI. This construct is transformed into E. coli cells for amplification 
and DNA purification. The DNA is purified with Qiagen chromatography columns and 
transfected into COS 7 cells using Lipofectamine™ reagent from BRL, following the 
manufacturer’s protocols. Forty-eight and 72 hours after transfection, the media and the cells 
are tested for recombinant protein expression. 

[000264] nGPCR-x expressed from a COS cell culture can be purified by concentrating the cell- 
growth media to about 10 mg of protein/ml, and purifying the protein by, for example, 
chromatography. Purified nGPCR-x is concentrated to 0.5 mg/ml in an Amicon concentrator 
fitted with a YM-10 membrane and stored at-80°C. 

D. Expression of nGPCR-x in Insect Cells 
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[000265] For expression of nGPCR-x in a baculovirus system, a polynucleotide molecule having a 

sequence selected from die group consisting of SEQ ID NO:l to SEQ ID NO:58 can be 
amplified by PCR- The forward primer is determined by routine procedures and preferably 
contains a 5’ extension which adds ih&Ndel cloning site, followed by nucleotides which 
correspond to a sequence selected from die group consisting of SEQ ID NO: 1 to SEQ ID 
NO:58. The reverse primer is also determined by routine procedures and preferably contains a 
5’ extension which introduces the Kpnl cloning site, followed by nucleotides which correspond 
to the reverse complement of a sequence selected from the group consisting of SEQ ID NO: 1 to 
SEQ IDNO:58. 

[000266] The PCR product is gel purified, digested with Ndel and Kpnl, and cloned into die 

corresponding sites of vector pACHTL-A (Pharmingen, San Diego, CA). The pAcHT'L 
expression vector contains die strong polyhedrin promoter of th tAutographa califomica nuclear 
polyhedrosis virus (AcMNPV), and a 6XHis tag upstream from the multiple cloning site. A 
protein kinase site for phosphorylation and a thrombin site for excision of the recombinant 
protein precede the multiple cloning site is also present Of course, many other baculovirus 
vectors could be used in place of pAcHTL-A, such as pAc373, pVL941 and pAcIMl . Other 
suitable vectors for the expression of GPCR polypeptides can be used, provided that the vector 
construct includes appropriately located signals for transcription, translation, and trafficking, 
such as an in-frame AUG and a signal peptide, as required. Such vectors are described in 
Luckow et al., Virology 170:31-39, among others. 

[000267] The virus is grown and isolated using standard baculovirus expression methods, such as 
those described in Summers et al. (A Manual of Methods for Baculovirus Vectors and Insect 
Cell Culture Procedures, Texas Agricultural Experimental Station Bulletin No. 1555 (1987)). 

[000268] In a preferred embodiment, pAcHLT-A containing nGPCR-x gene is introduced into 
baculovirus using the "BaculoGold™ transfection kit (Pharmingen, San Diego, CA) using 
methods established by the manufacturer. Individual virus isolates are analyzed for protein 
production by radiolabeling infected cells with 35 S-methionine at 24 hours post infection. 
Infected cells are harvested at 48 hours post infection, and die labeled proteins are visualized by 
SDS-PAGE. Viruses exhibiting high expression levels can be isolated and used for scaled up 
expression. 

[000269] For expression of a nGPCR-x polypeptide in a Sf9 cells, a polynucleotide molecule 

having a sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO:58 can be 
amplified by PCR using the primers and methods described above for baculovirus expression. 
The nGPCR-x cDNA is cloned into vector pAcHLT-A (Pharmingen) for expression in Sf9 
insect The insert is cloned into the Ndel and Kpnl sites, after elimination of an internal Ndel 
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site (using the same primers described above for expression in baculovirus). DNA is purified 

with Qiagen chromatography columns and expressed in SO cells. Preliminary Western blot 
experiments from non-purified plaques are tested for the presence of the recombinant protein of 
the expected size which reacted with the GPCR-specific antibody. These results are confirmed 
after further purification and expression optimization in HiG5 cells. 

EXAMPLE 8: INTERACTION TRAP/TWO-HYBRID SYSTEM 

[000270] In order to assay for nGPCR-x-interacting proteins, the interaction trap/two-hybrid 
library screening method can be used. This assay was first described in Fields et al, Nature, 
1989, 340, 245, which is incorporated herein by reference in its entirety. A protocol is 
published in Current Protocols in Molecular Biology 1999, John Wiley & Sons, NY, and 
Ausubel, F. M et al. 1992, Short protocols in molecular biology. Fourth edition, Greene and 
Wiley-interscience, NY, each of which is incorporated herein by reference in its entirety. Kits 
are available from Clontech, Palo Alto, CA (Matchmaker Two-Hybrid System 3). 

[000271] A fusion of the nucleotide sequences encoding all or partial nGPCR-x and the yeast 

transcription factor GAL4 DNA-binding domain (DNA-BD) is constructed in an appropriate 
plasmid (i.e., pGBKT7) using standard subcloning techniques. Similarly, a GALA active 
domain (AD) fusion library is constructed in a second plasmid (i.e., pGADT7) from cDNA of 
potential GPCR-binding proteins (for protocols on forming cDNA libraries, see Sambrooke/ al. 
1989, Molecular cloning: a laboratory manual, second edition. Cold Spring Harbor Press, Cold 
Sp ring Harbor, NY), which is incorporated herein by reference in its entirety. The DNA- 
BD/nGPCR-x fusion construct is verified by sequencing, and tested for autonomous reporter 
gene activation and cell toxicity, both of which would prevent a successful two-hybrid analysis. 
Similar controls are performed with the AD/library fusion construct to ensure expression in host 
cells and lack of transcriptional activity. Yeast cells are transformed ( ca 105 transformants/mg 
DNA) with both the nGPCR-x and library fusion plasmids according to standard procedures 
(Ausubel et al., 1992, Short protocols in molecular biology, fourth edition, Gieene and Wiley- 
interscience, NY, which is incorporated herein by reference in its entirety). In vivo binding of 
DNA-BD/nGPCR-x with AD/library proteins results in transcription of specific yeast plasmid 
reporter genes (i. a, lacZ, HIS3, ADE2, LEU2). Yeast cells are plated on nutrient-deficient 
media to screen for expression of reporter genes. Colonies are dually assayed for (3- 
galactosidase activity upon growth in Xgal (5-bromo-4-chloro-3-indolyl-(3-D-galactoside) 
supplemented media (filter assay for {3-galactosidase activity is described in Breeden et al., Cold 
Spring Harb. Symp. Quant. Biol., 1985, 50, 643, which is incorporated herein by reference in its 
entirety). Positive AD-library plasmids are rescued from transformants and reintroduced into 
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the ori ginal yeast strain as well as other strains containing unrelated DNABD fusion proteins to 

confirm specific nGPCR-x/library protein interactions. Insert DNA is sequenced to verify the 

presence of an open reading Same fused to GAL4 AD and to determine die identity of the 

nGPCR-x-binding protein. 

EXAMPLE 9: MOBILITY SHIFT DNA-BINDING ASSAY USING GEL 
ELECTROPHORESIS 

[000272] A gel electrophoresis mobility shift assay can rapidly detect specific protein-DNA 
interactions. Protocols are widely available in such manuals as Sambrook et al. 1989, 

Molecular cloning: a laboratory manual, second edition. Cold Spring Harbor Press, Cold Spring 
Harbor, NY and Ausubel, F. M. et al., 1992, Short Protocols in Molecular Biology, fourth 
edition, Greene and Wiley-interscience, NY, each of which is incorporated herein by reference 
in its entirety. 

[000273] Probe DNA (<300 bp) is obtained from synthetic oligonucleotides, restriction 

endonuclease fragments, or PCR fragments and end-labeled with 32 P. An aliquot of purified 
nGPCR-x ( ca . 15 (ig) or crude nGPCR-x extract ( ca . 15 ng) is incubated at constant temperature 
(in the range 22-37 C) for at least 30 minutes in 10-15 pi of buffer (i.e. TAE or TBE, pH 8.0- 
8.5) containing radiolabeled probe DNA, nonspecific carrier DNA (ca. 1 pg), BSA (300 pg/ml), 
and 10% (v/v) glycerol. The reaction mixture is then loaded onto a polyacrylamide gel and run 
at 30-35 mA until good separation of free probe DNA from protein-DNA complexes occurs. 

The gel is then dried and bands corresponding to free DNA and protein-DNA complexes are 
detected by autoradiography. 

EXAMPLE 10: ANTIBODIES TO nGPCR-X 

[000274] Standard techniques are employed to generate polyclonal or monoclonal antibodies to 
the nGPCR-x receptor, and to generate useful antigen-binding fragments thereof or variants 
thereof, including “h umaniz ed” variants. Such protocols can be found, for example, in 
Sambrook et al. (1989) and Harlow et al. (Eds.), Antibodies A Laboratory Manual ; Cold Spring 
Harbor Laboratory; Cold Spring Harbor, NY (1988). In one embodiment, recombinant nGPCR- 
x polypeptides (or cells or cell membranes cont ainin g such polypeptides) are used as antigen to 
generate the antibodies, hi another embodiment, one or more peptides having amino acid 
sequences corresponding to an immunogenic portion of nGPCR-x (e.g, 6, 7, 8, 9, 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20, or more amino acids) are used as antigen. Peptides corresponding to 
extracellular portions of nGPCR-x, especially hydrophilic extracellular portions, are preferred. 
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The antigen may be mixed with an adjuvant or linked to a hapten to increase antibody 

production. 

A. Polyclonal or Monoclonal antibodies 

[000275] As one exemplary protocol, recombinant nGPCR-x or a synthetic fragment thereof is 

used to immuniz e a mouse for generation of monoclonal antibodies (or larger mamm al, such as 
a rabbit, for polyclonal antibodies). To increase antigenicity, peptides are conjugated to 
Keyhole Lympet Hemocyanin (Pierce), according to the manufacturer's recommendations. For 
an initial injection, the antigen is emulsified with Freund's Complete Adjuvant and injected 
subcutaneously. At intervals of two to three weeks, additional aliquots.of nGPCR-x antigen are 
emulsified with Freund's Incomplete Adjuvant and injected subcutaneously. Prior to the final 
booster injection, a serum sample is taken from the immunized mice and assayed by western 
blot to confirm die presence of antibodies that immunoreact with nGPCR-x. Serum from the 
immuniz ed animals may be used as polyclonal antisera or used to isolate polyclonal antibodies 
that recognize nGPCR-x. Alternatively, the mice are sacrificed and their spleen removed for 
generation of monoclonal antibodies. 

[000276] To generate monoclonal antibodies, the spleens are placed in 10 ml serum-free RPMI 
1640, and single cell suspensions are formed by grinding the spleens in serum-free RPMI 1640, 
supplemented with 2 mM L-glutamine, 1 mM sodium pyruvate, 100 units/ml penicillin, and 100 
pg/ml streptomycin (RPMI) (Gibco, Canada). The cell suspensions are filtered and washed by 
centrifugation and resuspended in serum-free RPMI. Thymocytes taken from three naive Balb/c 
mice are prepared in a similar manner and used as a Feeder Layer. NS-1 myeloma cells, kept in 
log phase in RPMI with 10% fetal bovine serum (FBS) (Hyclone Laboratories, Inc., Logan, 
Utah) for three days prior to fusion, are centrifuged and washed as well. 

[000277] To produce hybridoma fusions, spleen cells from the immunized mice are combined with 
NS-1 cells and centrifuged, and the supernatant is aspirated. The cell pellet is dislodged by 
tapping the tube, and 2 ml of 37°C PEG 1500 (50% in 75 mM HEPES, pH 8.0) (Boehringer- 
Mannheim) is stirred into the pellet, followed by the addition of serum-free RPMI. Thereafter, 
the cells are centrifuged, resuspended in RPMI containing 15% FBS, 100 pM sodium 
hypoxanthine, 0.4 pM aminopterin, 16 pM thymidine (HAT) (Gibco), 25 units/ml IL-6 
(Boehringer-Mannheim) and 1.5 x 10 6 thymocytes/ml, and plated into 10 Coming flat-bottom 
96-well tissue culture plates (Coming, Coming New York). 

[000278] On days 2, 4, and 6 after the fusion, lOOpl of medium is removed from the wells of the 
fusion plates and replaced with fresh medium. On day 8, the fusions are screened by ELISA, 
testing for the presence of mouse IgG that binds to nGPCR-x. Selected fusion wells are further 
cloned by dilution until monoclonal cultures producing anti-nGPCR-x antibodies are obtained. 
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[000279] The expression pattern of nGPCR-x as reported herein and the proven track record of 
GPCRs as targets for therapeutic intervention suggest therapeutic indications for nGPCR-x 
inhibitors (antagonists). nGPCR-x-neutralizing antibodies comprise one class of therapeutics 
useful as nGPCR-x antagonists. Following are protocols to improve the utility of anti-nGPCR-x 
monoclonal antibodies as therapeutics in humans by "humanizing" the monoclonal antibodies to 
improve their serum half-life and render them less immunogenic in human hosts (re, to prevent 
human antibody response to non-human anti-nGPCR-x antibodies). 

[000280] The principles of humanization have been described in the literature and are facilitated 

by the modular arrangement of antibody proteins. To minimize the possibility of binding 
complement, a humanized antibody of the IgG4 isotype is preferred. 

[000281] For example, a level of humanization is achieved by generating chimeric antibodies 

comprising the variable domains of non-human antibody proteins of interest with the constant 
domains of human antibody molecules. (See, e.g^ Morrison et al, Adv. Immunol., 44:65-92 
(1989)). The variable domains of nGPCR-x-neutralizing anti-nGPCR-x antibodies are cloned 
from the genomic DNA of a B-cell hybridoma or from cDNA generated from mRNA isolated 
from the hybridoma of interest. The V region gene fragments are linked to exons encoding 
human antibody constant domains, and the resultant construct is expressed in suitable 
mammalian host cells ( e.g., myeloma or CHO cells). 

[000282] . To achieve an even greater level of humanization, only those portions of the variable 
region gene fragments that encode antigen-binding complementarity determining regions 
("CDR") of the non-human monoclonal antibody genes are cloned into human antibody 
sequences. (See, e.g., Jones et al, Nature 321 :522-525 (1986); Riechmann et al, Nature 
332:323-327 (1988); Veihoeyen et al.. Science 239:1534-36 (1988); and Tempest et al. , 
Bio/Technology 9: 266-71 (1991)). If necessary, the p-sheet framework of the human antibody 
surrounding the CDR3 regions also is modified to more closely mirror the three dimensional 
structure of the antigen-binding domain of the original monoclonal antibody. (See 
Ketfleborough et al. Protein Engin., 4:773-783 (1991); and Foote et aU J. Mol. Biol., 
224:487-499 (1992)). 

[000283] In an alternative approach, the surface of a non-human monoclonal antibody of interest 
is humanized by altering selected surface residues of the non-human antibody, e.g., by 
site-directed mutagenesis, while retaining all of the interior and contacting residues of the 
non-human antibody. See Padlan, Molecular Immunol., 28(4/5):489-98 (1991). 

[000284] The foregoing approaches are employed using nGPCR-x-neutralizing anti-nGPCR-x 

monoclonal antibodies and the hybridomas that produce them to generate humanized nGPCR-' 
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x-neutralizing antibodies useful as therapeutics to treat or palliate conditions wherein nGPCR-x 

expression or ligand-mediated nGPCR-x agnaling is detrimental. 

C. Human nGPCR-x-Neutralizing Antibodies from Phage Display 
[000285] Human nGPCR-x-neutralizing antibodies are generated by phage display techniques 
such as those described in Aujame et a/. Human Antibodies 8(4): 155-1 68 (1997); 

Hoogenboom, TIBTECH 15:62-70 (1997); and Rader et al., Curr. Opin. Biotechnol. 8:503-508 
(1997), all of which are incorporated by reference. For example, antibody variable regions in 
the form of Fab fragments or linked single chain Fv fragments are fused to the amino terminus 
of filamentous phage minor coat protein pin. Expression of the fusion protein and incorporation 
thereof into the mature phage coat results in phage particles that present an antibody on their 
surface and contain the genetic material encoding fee antibody. A phage library comprising 
such constructs is expressed in bacteria, and the library is screened for nGPCR-x-specific 
phage-antibodies using labeled or immobilized nGPCR-x as antigen-probe. 

D. Human nGPCR-x-neutralizing antibodies from transgenic mice 

[000286] Human nGPCR-x-neutralizing antibodies are generated in transgenic mice essentially as 

described in Bruggemann et al. , Imm unol. Today 17(8):391-97 (1996) and Bruggema nn et al 9 
Curr. Opin. Biotechnol. 8:455-58 (1997). Transgenic mice carrying human V-gene segments in 
germline configuration and that express these transgenes in their lymphoid tissue are immunized 
with a nGPCR-x composition using conventional immunization protocols. Hybridomas are 
generated using B cells from the immuniz ed mice using conventional protocols and screened to 
identify hybridomas secreting anti-nGPCR-x human antibodies (e.g., as described above). 

EXAMPLE 11: ASSAYS TO IDENTIFY MODULATORS OF nGPCR-X ACTIVITY 
[000287] Set forth below are several nonlimiting assays for identifying modulators (agonists and 
antagonists) of nGPCR-x activity. Among the modulators that can be identified by these assays 
are natural ligand compounds of the receptor; synthetic analogs and derivatives of natural 
ligands; antibodies, antibody fragments, and/or antibody-like compounds derived from natural 
antibodies or from antibody-like combinatorial libraries; and/or synthetic compounds identified 
by high-throughput screening of libraries; and the like. All modulators that bind nGPCR-x are 
useful for identifying nGPCR-x in tissue samples (e.g., for diagnostic purposes, pathological 
purposes, and the like). Agonist and antagonist modulators are useful for up-regulating and 
down-regulating nGPCR-x activity, respectively, to treat disease states characterized by 
abnormal levels of nGPCR-x activity. The assays may be performed using single putative 
modulators, and/or may be performed using a known agonist in combination with candidate 
antagonists (or visa versa). 
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A* cAMP Assays 

[000288] In one type of assay, levels of cyclic adenosine monophosphate (cAMP) are measured in 
nGPCR-x-transfected cells that have been exposed to candidate modulator compounds. 

Protocols for cAMP assays have been described in the literature. (See,e.g., Sutherland et al 9 
Circulation 37: 279 (1968); Frandsene/ al. 9 Life Sciences 18: 529-541 (1976); Dooley et al n 
Journal of Pharmacology and Experimental Therapeutics 283 (2): 735-41 (1997); and Georg eet 
al 9 Journal of Biomolecular Screening 2 (4): 235-40 (1997)). An exemplary protocol for such 
an assay, using an Adenylyl Cyclase Activation FlashPlate® Assay from NEN™ Life Science 
Products, is set forth below. 

[000289] Briefly, the nGPCR-x coding sequence (e.g., a cDNA or intronless genomic DNA) is 
subcloned into a commercial expression vector, such as pzeoSV2 (Invitrogen), and transiently 
transfected into Chinese Hamster Ovary (CHO) cells using known methods, such as the 
transfection protocol provided by Boehringer-Mannheim when supplying the FuGENE 6 
transfection reagent Transfected CHO cells are seeded into 96-well microplates from the 
FlashPlate® assay kit, which are coated with solid scintillant to which antisera to cAMP has 
been bound. For a control, some wells are seeded with wild type (untransfected) CHO cells. 
Other wells in the plate receive various amounts of a cAMP standard solution for use in creating 
a standard curve. 

[000290] One or more test compounds (i.e., candidate modulators) are added to the cells in each 
well, with water and/or compound-free medium/diluent serving as a control or controls. After 
treatment, cAMP is allowed to accumulate in the cells for exactly 15 minutes at room 
temperature. The assay is terminated by the addition of lysis buffer containing [ 12 ^]-labeled 
cAMP, and the plate is counted using a Packard Topcount™ 96-well microplate scintillation 
counter. Unlabeled cAMP from the lysed cells (or from standards) and fixed amounts of [ 125 I]- 
cAMP compete for antibody bound to the plate. A standard curve is constructed, and cAMP 
values for the unknowns are obtained by interpolation. Changes in intracellular cAMP levels of 
cells in response to exposure to a test compound are indicative of nGPCR-x modulating activity. 
Modulators that act as agonists of receptors which couple to the G s subtype of G proteins will 
stimulate production of cAMP, leading to a measurable 3-10 fold increase in cAMP levels. 
Agonists of receptors which couple to the Gy 0 subtype of G proteins will inhibit forskolin- 
stimulated cAMP production, leading to a measurable decrease in cAMP levels of 50-100%. 
Modulators that act as inverse agonists will reverse these effects at receptors that are either 
constitutively active or activated by known agonists. 

B. Aequorin Assays 
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[000291] In another assay, cells (e.g., CHO cells) are transiently co- transfected with both a 

nGPCR-x expression construct and a construct that encodes the photoprotein apoaquorin. In the 
presence of the cofactor coelenterazine, apoaquorin will emit a measurable luminescence that is 
proportional to the amount of intracellular (cytoplasmic) free calcium. (See generally, Cobbold, 
et al. “Aequorin measurements of cytoplasmic free calcium,” 7n: McCormack J.G. and Cobbold 
P.H., eds., Cellular Calcium: A Practical Approach. Oxford:IRL Press (1991); Stables et al. 
Analytical Biochemistry 252: 115-26 (1997); and Haugland, Handbook of Fluorescent Probes 
and Research Chemicals. Sixth edition. Eugene OR: Molecular Probes (1996).) 

[000292] In one exemplary assay, nGPCR-x is subcloned into the commercial expression vector 

pzeoSV2 (Invitrogen) and transiently co-transfected along with a construct that encodes the 
photoprotein apoaquorin (Molecular Probes, Eugene, OR) into CHO cells using fee transfection 
reagent FuGENE 6 (Boehringer-Mannheim) and the transfection protocol provided in fee 
product insert 

[000293] The cells are cultured for 24 hours at 37°C in MEM (Gibco/BRL, Gaithersburg, MD) 
supplemented wife 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 pg/ml 
streptomycin, at which time fee medium is changed to serum-free MEM containing 5 pM 
coelenterazine (Molecular Probes, Eugene, OR). Culturing is then continued for two additional 
hours at 37°C. Subsequently, cells are detached from fee plate using VERSEN (Gibco/BRL), 
washed, and resuspended at 200,000 cells/ml in serum-free MEM. 

[000294] Dilutions of candidate nGPCR-x modulator compounds are prepared in serum-free 

MEM and dispensed into wells of an opaque 96-well assay plate at 50 pl/well. Plates are then 
loaded onto an MLX microtiter plate luminometer (Dynex Technologies, Inc., Chantilly, VA). 
The instrument is programmed to dispense 50 pi cell suspensions into each well, one well at a 
time, and immediately read luminescence for 15 seconds. Dose-response curves for fee 
candidate modulators are constructed using fee area under fee curve for each light signal peak. 
Data are analyzed wife SlideWrite, using fee equation for a one-site ligand, and EC 50 values are 
obtained. Changes in luminescence caused by fee compounds are considered indicative of 
modulatory activity. Modulators feat act as agonists at receptors which couple to the G q subtype 
of G proteins give an increase in l umin escence of up to 100 fold. Modulators that act as inverse 
agonists will reverse this effect at receptors that are either constitutively active or activated by 
known agonists. 

C. Luciferase Reporter Gene Assay 

[000295] The photoprotein luciferase provides another useful tool for assaying for modulators of 
nGPCR-x activity. Cells ( e.g ., CHO cells or COS 7 cells) are transiently co-transfected wife 
both a nGPCR-x expression construct (e.g., nGPCR-x in pzeoSV2) and a reporter construct 
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which includes a gene for the luciferase protein downstream from a transcription factor binding 

site, such as the cAMP-response element (CRE), AP-1 , or NF-kappa B. Agonist binding to 
receptors coupled to the G s subtype of G proteins leads to increases in cAMP, thereby activating 
the CRE transcription factor and resulting in expression of the luciferase gene. Agonist binding 
to receptors coupled to the G q subtype of G protein leads to production of diacylglycerol that 
activates protein kinase C, which activates die AP-1 or NF-kappa B transcription factors, in turn 
resulting in expression of die luciferase gene. Expression levels of luciferase reflect the 
activation status of die signaling events. (See generally, George et al, Journal of Biomolecular 
Screening 2(4): 235-240 (1997); and Stratowa et al. Current Opinion in Biotechnology 6: 
574-581 (1995)). Luciferase activity may be quantitatively measured using, eg, luciferase 
assay reagents that are commercially available from Promega (Madison, WI). 

[000296] In one exemplary assay, CHO cells are plated in 24-well culture dishes at a density of 

100,000 cells/well one day prior to transfection and cultured at 37*C in MEM (Gibco/BRL) 
supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 pg/ml 
streptomycin. Cells are transiently co-transfected with both a nGPCR-x expression construct 
and a reporter construct containing the luciferase gene. The reporter plasmids CRE-luciferase, 
AP-1 -luciferase and NF-kappaB-luciferase may be purchased from Stratagene (LaJolla, CA). 
Transfections are performed using the FuGENE 6 transfection reagent (Boehringer-Mannheim) 
according to the supplier’s instructions. Cells transfected with the reporter construct alone are 
used as a control. Twenty-four hours after transfection, cells are washed once with PBS 
pre-warmed to 37°C. Serum-free MEM is then added to the cells either alone (control) or with 
one or more candidate modulators and the cells are incubated at 37*C for five hours. Thereafter, 
cells are washed once with ice-cold PBS and lysed by the addition of 100 pi of lysis buffer per 
well from the luciferase assay kit supplied by Promega After incubation for 15 minutes at room 
temperature, 15 pi of the lysate is mixed with 50 pi of substrate solution (Promega) in an 
opaque-white, 96- well plate, and the luminescence is read immediately on a Wallace model 
1450 MicroBeta scintillation and luminescence counter (Wallace Instruments, Gaithersburg, 
MD). 

[000297] Differences in luminescence in the presence versus the absence of a candidate modulator 

compound are indicative of modulatory activity. Receptors that are either constitutively active 
or activated by agonists typically give a 3 to 20-fold stimulation of luminescence compared to 
cells transfected with the reporter gene alone. Modulators that act as inverse agonists will 
reverse this effect 

D. Intracellular calcium measurement using FLIPR 
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[000298] Changes in intracellular calcium levels are another recognized indicator of G protein- 

coupled receptor activity, and such assays can be employed to screen for modulators of nGPCR 
x activity. For example, CHO cells stably transfected with a nGPCR-x expression vector are 
plated at a density of 4 x 10 4 cellsAvell in Packard black-walled, 96-well plates specially 
designed to discriminate fluorescence signals emanating from the various wells on theplate. 

The cells are incubated for 60 minutes at 37°C in modified Dulbecco's PBS (D-PBS) containing 
36 mg/L pyruvate and 1 g/L glucose with the addition of 1% fetal bovine serum and one of four 
calcium indicator dyes (Fluo-3™ AM, Fluo-4™ AM, Calcium Green™- 1 AM, or Oregon 
Green™ 488 BAPTA-l AM), each at a concentration of 4 pM. Plates are washed once with 
modified D-PBS without 1% fetal bovine serum and incubated for 10 minutes at 37*0 to 
remove residual dye from the cellular membrane. In addition, a series of washes with modified 
D-PBS without 1% fetal bovine serum is performed immediately prior to activation of the 
calcium response. 

[000299] A calcium response is initiated by the addition of one or more candidate receptor agonist 

compounds, calcium ionophore A231 87 (10 pM; positive control), or ATP (4 pM; positive 
control). Fluorescence is measured by Molecular Device's FLEPR with an argon laser 
(excitation at 488 nm). (See, e.g., Kuntzweiler et al., Drug Development Research, 44(1): 14-20 
(1998)). The F-stop for the detector camera was set at 2.5 and the length of exposure was 
0.4 milliseconds. Basal fluorescence of cells was measured for 20 seconds prior to addition of 
candidate agonist, ATP, or A231 87, and the basal fluorescence level was subtracted from the 
response signal. The calcium signal is measured for approximately 200 seconds, taking readings 
every two seconds. Calcium ionophore A23187 and ATP increase the calcium signal 200% 
above baseline levels. In general, activated GPCRs increase the calcium signal approximately 
10-15% above baseline signal. 

E. Mitogenesis Assay 

[000300] In a mitogenesis assay, the ability of candidate modulators to induce or inhibit nGPCR- 
x-mediated cell division is determined. (See, e.g., Lajiness et al. Journal of Pharmacology and 
Experimental Therapeutics 267(3): 1573-1581 (1993)). For example, CHO cells stably 
expressing nGPCR-x are seeded into 96-well plates at a density of 5000 cells/well and grown at 
37°C in MEM with 10% fetal calf serum for 48 hours, at which time the cells are rinsed twice 
with serum-free MEM. After rinsing, 80pl of fresh MEM, or MEM containing a known 
mitogen, is added along with 20pl MEM containing varying concentrations of one or more 
candidate modulators or test compounds diluted in serum-free medium. As controls, some wells 
on each plate receive serum-free medium alone, and some receive medium containing 10% fetal 
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bovine serum. Untransfected cells or cells transfected with vector alone also may serve as 
controls. 

[000301] Alter culture for 16-18 hours, lp. Ci of [ 3 H]-thymidine (2 Ci/mmol) is added to the wells 

and cells are incubated for an additional 2 hours at 37°C. The cells are trypsinized and collected 
on filter mats with a cell harvester (Tomtec); the filters are then counted in a Betaplate counter. 
The incorporation of [ 3 H]-thymidine in serum-free test wells is compared to the results achieved 
in cells s timula ted with serum (positive control). Use of multiple concentrations of test 
compounds permits creation and analysis of dose-response curves usng the non-linear, least 
squares fit equation: A=Bx[C/(D + C)] + G where A is the percent of serum stimulation; B is 
the maximal effect minus baseline; C is the EQo; D is die concentration of the compound; and 
G is the maximal effect Parameters B, C and G are determined by Simplex optimization. 

[000302] Agonists that bind to the receptor are expected to increase [^-thymidine incorporation 

into cells, showing up to 80% of the response to serum. Antagonists that bind to the receptor 
will inhibit the stimulation seen with a known agonist by up to 100%. 

F. r 35 S1GTFyS Binding Assay * 

[000303] Because G protein-coupled receptors signal through intracellular G proteins whose 

activity involves GIT binding and hydrolysis to yield bound GDP, measurement of binding of 
the non-hydrolyzable GTP analog [ 35 S]GTPyS in the presence and absence of candidate 
modulators provides another assay for modulator activity. (See, e.g., Kowal etal. 
Neuropharmacology 37:179-187 (1998).) 

[000304] In one exemplary assay, cells stably transfected with a nGPCR-x expression vector are 
grown in 10 cm tissue culture dishes to subconfluence, rinsed once with 5 ml of ic&cold 
Ca 2+ /Mg 2+ -free phosphate-buffered saline, and scraped into 5 ml of the same buffer. Cells are 
pelleted by centrifugation (500 x g, 5 minutes), resuspended in TEE buffer (25 mM Tris, pH 7.5, 
5 mM EDTA, 5 mM EGTA), and frozen in liquid nitrogen. After thawing, the cells are 
homogenized using a Dounce homogenizer (one ml TEE per plate of cells), and centrifuged at 
1 ,000 x g for 5 minutes to remove nuclei and unbroken cells. 

[000305] The homogenate supernatant is centrifuged at 20,000 x g for 20 minutes to isolate the 
membrane fraction, and the membrane pellet is washed once with TEE and resuspended in 
binding buffer (20 mM HEPES, pH 7.5, 150 mM NaCl, 10 mM MgCl, 1 mM EDTA). The 
resuspended membranes can be frozen in liquid nitrogen and stored at-70°C until use. 

[000306] Aliquots of cell membranes prepared as described above and stored at -700 are thawed, 

homogenized, and diluted into buffer containing 20 mM HEPES, 10 mM MgCt, 1 mM EDTA, 
120 mM NaCl, lOpM GDP, and 0.2 mM ascorbate, at a concentration of 10-50 pg/ml. In a final 
volume of 90pl, homogenates are incubated with varying concentrations of candidate modulator 



98 




WO 01/77330 PCT/USO 1/1 1330 

compounds or 100 pM GTP for 30 minutes at 30°C and then placed on ice. To each sample, 10 

pi guanosine 5'-0-(3[ 35 S]thio) triphosphate (NEN, 1200 Ci/mmol; [ 35 S]-GTPyS), was added to a 
final concentration of 100-200 pM. Samples axe incubated at 30°C for an additional 30 minutes, 
1 ml of lOmM HEPES, pH 7.4, 10 mM MgCl 2 , at 4°C is added and the reaction is stopped by 
filtration. 

[000307] Samples are filtered over Whatman GF/B filters and the filters are washed with 20 ml 
ice-cold 10 mM HEPES, pH 7.4, 10 mM MgCl 2 . Filters are counted by liquid scintillation 
spectroscopy. Nonspecific binding of [ 3 ^S]-GTPyS is measured in the presence of 100 pM GTP 
and subtracted from the total. Compounds are selected that modulate the amount of [ 35 S]- 
GTPyS binding in the cells, compared to untransfected control cells. Activation of receptors by 
agonists gives up to a five-fold increase in [ 3 ^S]GTPyS binding. This response is blocked by 
antagonists. 

G. MAP Kinase Activity Assay 

[000308] Evaluation of MAP kinase activity in cells expressing a GPCR provides another assay to 
identify modulators of GPCR activity. (See, e.g., Lajiness et al , Journal of Pharmacology and 
Experimental Therapeutics 267(3): 1573-1581 (1993) and Boultons/ al 9 Cell 65:663-675 
(1991).) 

[000309] In one embodiment, CHO cells stably transfected with nGPCR-x are seeded into 6-well 
plates at a density of 70,000 cells/well 48 hours prior to the assay. During this 48-hour period, 
the cells are cultured at 37°C in MEM medium supplemented with 10% fetal bovine serum, 
2mM glutamine, 10 U/ml penicillin and lOpg/ml streptomycin. The cells are serum-starved for 
1-2 hours prior to the addition of stimulants. 

[000310] For the assay, the cells are treated with medium alone or medium containing either a 

candidate agonist or 200 nM Phorbol ester- myristoyl acetate (z.e., PMA, a positive control), and 
the cells are incubated at 37°C for varying times. To stop the reaction, the plates are placed on 
ice, the medium is aspirated, and the cells are rinsed with 1 ml of ice-cold PBS containing ImM 
EDTA. Thereafter, 200pl of cell lysis buffer (12.5 mM MOPS, pH 7.3, 12.5 mM 
glycerophosphate, 7.5mM MgCl 2 , 0.5mM EGTA, 0.5 mM sodium vanadate, ImM benzamidine, 
ImM dithiothreitol, 10 jig/ml leupeptin, 10 jig/ml aprotinin, 2pg/ml pepstatin A, and IjiM 
okadaic acid) is added to the cells. The cells are scraped from the plates and homogenized by 10 
passages through a 23 3/4 G needle, and the cytosol fraction is prepared by centrifugation at 
20,000 x g for 1 5 minutes. 

[000311] Aliquots (5-10 pi containing 1-5 pg protein) of cytosol are mixed with 1 mM MAPK 
Substrate Peptide (APRTPGGRR (SEQ ID NO: 117), Upstate Biotechnology, Inc., N.Y.) and 
50pM [y- 32 P]ATP (NEN, 3000 Ci/mmol), diluted to a final specific activity of -2000 cpm/pmol. 
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in a total volume of 25(il. The samples are incubated for 5 minutes at 30°C, and reactions are 

stopped by spotting 20pi on 2 cm 2 squares of Whatman P81 phosphocellulose paper. The filter 
squares are washed in 4 changes of 1% H 3 PG*, and the squares are subjected to liquid 
scintillation spectroscopy to quantitate bound label. Equivalent cytosolic extracts are incubated 
without MAPK substrate peptide, and the bound label from these samples axe subtracted from 
the matched samples with the substrate peptide. The cytosolic extract from each well is used as 
a separate point Protein concentrations are determined by a dye binding protein assay (Bio-Rad 
Laboratories). Agonist activation of the receptor is expected to result in up to a five-fold 
increase in MAPK enzyme activity. This increase is blocked by antagonists. 

H. r 3 H1Arachidonic Acid Release 

[000312] The activation of GPCRs also has been observed to potentiate arachidonic acid release in 

cells, providing yet another useful assay for modulators of GPCR activity. (See, e.g., 

Kanterman et al , Molecular Pharmacology 39:364-369 (1991).) For example, CHO cells that 
are stably transfected with a nGPCR-x expression vector are plated in 24-well plates at a density 
of 15,000 cells/well and grown in MEM medium supplemented with 10% fetal bovine serum, 2 
mM glutamine, 10 U/ml penicillin and 10 pg/ml streptomycin for 48 hours at 37°C before use. 
Cells of each well are labeled by incubation with [ 3 H]-arachidonic acid (Amersham Corp., 210 
Ci/mmol) at 0.5 p.Ci/ml in 1 ml MEM supplemented with lOmM HEPES, pH 7.5, and 0.5% 
fatty-acid-free bovine serum albumin for 2 hours at 37°C. The cells are then washed twice with 
1 ml of the same buffer. 

[000313] Candidate modulator compounds are added in 1 ml of the same buffer, either alone or 
with IOjiM ATP and the cells are incubated at 37°C for 30 minutes. Buffer alone and mock- 
transfected cells are used as controls. Samples (0.5 ml) from each well are counted by liquid 
scintillation spectroscopy. Agonists which activate the receptor will lead to potentiation of the 
ATP-stimulated release of [^-arachidonic acid. This potentiation is blocked by antagonists. 

I. Extracellular Acidification Rate 

[000314] In yet another assay, the effects of candidate modulators of nGPCR-x activity are 

assayed by monitoring extracellular changes in pH induced by the test compounds. (See, e.g, 
Dunlop et al Journal of Pharmacological and Toxicological Methods 40(l):47-55 (1998).) In 
one embodiment, CHO cells transfected with a nGPCR-x expression vector are seeded into 12 
mm capsule cups (Molecular Devices Corp.) at 4 x 10 5 cells/cup in MEM supplemented with 
10% fetal bovine serum, 2 mM L-glutamine, 10 U/ml penicillin, and 10 pg/ml streptomycin. 

The cells are incubated in this medium at 37°C in 5% CO 2 for 24 hours. 

[000315] Extracellular acidification rates are measured using a Cytosensor microphysiometer 

(Molecular Devices Corp.). The capsule cups are loaded into the sensor chambers of the 
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microphysiometer and the chambers are perfused with running buffer (bicarbonate-free MEM 
supplemented with 4 mM L-glutamine, 10 units/ml penicillin, 10 pg/ml streptomycin, 26 mM 
NaCl) at a flow rate of 100 pl/minute. Candidate agonists or other agents are diluted into the 
r unning buffer and perfused through a second fluid path. During each 60-second pump cycle, 
the pump is run for 38 seconds and is off for the remaining 22 seconds. The pH of the running 
buffer in the sensor chamber is recorded during the cycle from 43-58 seconds, and the pump is 
re-started at 60 seconds to start the next cycle. The rate of acidification of the running buffer 
during the recording time is calculated by the Cytosoft program. Changes in the rate of 
acidification are calculated by subtracting the baseline value (the average of 4 rate 
measurements immediately before addition of a modulator candidate) from the highest rate 
measurement obtained after addition of a modulator candidate. The selected instrument detects 
61mV/pH unit Modulators that act as agonists of the receptor result in an increase in the. rate of 
extracellular acidification compared to the rate in the absence of agonist This response is 
blocked by modulators which act as antagonists of the receptor. 

Example 12 - Using nGPCR-x proteins to isolate neurotransmitters 

[000316] Isolated nGPCR-x proteins of the present invention can be used to isolate novel or 

known neurotransmitters (Salto et ah. Nature 400: 265-269, 1999). The cDNAs that encode the 
isolated nGPCR-x can be cloned into mammalian expression vectors and used to stably or 
transiently transfect m amm alian cells including CHO, Cos or HEK293 cells. Receptor 
expression can be determined by Northern blot analysis of transfected cells and identification of 
an appropriately sized mRNA band (predicted size from the cDNA). Brain regions shown by 
mRNA analysis to express each of the nGPCR-x proteins could be processed for peptide 
extraction using any of several protocols ((Reinsheidk R.K. et al ., Science 270: 243-247, 1996; 
Sakurai, T., et al. 9 Cell 92; 573-585, 1998; Hinuma, S.,et ai, Nature 393: 272-276, 1998). 
Chromotographic fractions of brain extracts could be tested for ability to activate nGPCR-x 
proteins by measuring second messenger production such as changes in cAMP production in the 
presence or absence of forskolin, changes in inositol 3-phosphate levels, changes in intracellular 
calcium levels or by indirect measures of receptor activation including receptor stimulated 
mitogenesis, receptor mediated changes in extracellular acidification or receptor mediated 
changes in reporter gene activation in response to cAMP or calcium (these methods should all 
be referenced in other sections of the patent). Receptor activation could also be monitored by 
co-transfecting cells with a chimeric Glq/ft to force receptor coupling to a calcium stimulating 
pathway (Conklin et al Nature 363; 274-276, 1993). Neurotransmitter mediated activation of 
receptors could also be monitored by measuring changes in [ 35 SJ-GTIKS binding in membrane 
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fractions prepared from transfected mammalian cells. Hus assay could also be performed using 

baculoviruses containing nGPCR-x proteins infected into SF9 insect cells. 

[000317] The neurotransmitter which activates nGPCR-x proteins can be purified to homogeneity 
through successive rounds of purification using nGPCR-x proteins activation as a measurement 
of neurotransmitter activity. The composition of the neurotransmitter can be determined by 
mass spectrometry and Edman degradation if peptidergic. Neurotransmitters isolated in this 
manner will be bioactive materials which will alter neurotransmission in the central nervous 
system and will produce behavioral and biochemical changes. 

Example 13 - Using nGPCR-x proteins to isolate and purify G proteins 

[000318] cDNAs encoding nGPCR-x proteins are epitope-tagged at the amino terminuus end of 

the cDNA with the cleavable influenza-hemagglutinin signal sequence followed by the FLAG 
epitope (EBL New Haven, CT). Additionally, these sequences are tagged at the carboxyl 
terminus with DNA encoding six histidine residues. (Amino and Carboxyl Terminal 
Modifications to Facilitate the Production and Purification of a G Protein-Coupled Receptor, 
B.K. Kobilka , Analytical Biochemistry , Vol. 231, No. 1, Oct 1995, pp. 269-271). The resulting 
sequences are cloned into a baculovirus expression vector such as pVL1392 (Invitrogen). The 
baculovirus expression vectors are used to infect SF-9 insect cells as described (Guan, X. M., 
Kobilka, T. S., and Kobilka, B. K (1992)7. Biol. Chem. 267, 21995-21998). Infected SF-9 
cells could be grown in 1000-ml cultures in SF900 II medium (Life Technologies, Inc.) 
containing 5% fetal calf serum (Gemini, Calabasas, CA) and 0.1 mg/ml gentamicin (Life 
Technologies, Inc.) for 48 hours at which time the cells could be harvested. Cell membrane 
preparations could be separated from soluble proteins following cell lysis. nGPCR-x protein 
purification is carried out as described for purification of the -9-2 receptor (Kobilka, Anal. 
Biochem., 231 (1): 269-271, 1995) including solubilization of the membranes in 0.8-1.0 %n- 
dodecyl -D-maltoside (DM) (CalBiochem, La Jolla, CA) in buffer containing protease inhibitors 
followed by Ni-column chromatography using chelating Sepharose™ (Pharmacia, Uppsala, 
Sweden). The eluate from the Ni-column is further purified on an Ml anti-FLAG antibody 
column (DBI). Receptor containing fractions are monitored by using receptor specific antibodies 
following western blot analysis or by SDS-PAGE analysis to look for an appropriate sized 
protein band (appropriate size would be the predicted molecular weight of the protein). 

[000319] This method of purifying G protein is particularly useful to isolate G proteins that bind to 
the nGPCR-x proteins in the absence of an activating ligand. 
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[000320] Some of the preferred embodiments of die invention described above are outlined below 

and include, but are not limited to, the following embodiments. As those skilled in the art will 

appreciate, numerous changes and modifications may be made to the preferred embodiments of 

the invention without departing from the spirit of the invention. It is intended that all such 

variations fall within the scope of the invention. 

[000321] The entire disclosure of each publication cited herein is hereby incorporated by 

reference. 
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What is claimed is: 

1. An isolated nucleic acid molecule comprising a nucleotide sequence that encodes a 
polypeptide comprising an amino acid sequence homologous to sequences selected from the 
group consisting of. SEQ ED NO:59 to SEQ ID NO: 1 16; said nuclei; acid molecule encoding at 
least a portion of nGPCR-x. 

2. The isolated nucleic acid molecule of claim 1 comprising a sequence that encodes a 

polypeptide comprising a sequence selected from the group consisting of SEQ ID NO:59 to 
SEQ ID NO: 11 6. * 

3. The isolated nucleic acid molecule of claim 1 comprising a sequence homologous to a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58. 

4. The isolated nucleic acid molecule of claim 1 comprising a sequence selected from the 
group of sequences consisting of SEQ ID NO:l to SEQ ID NO:58. 

5. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 
DNA. 

6. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 
RNA. 

7. An expression vector comprising a nucleic acid molecule of any one of claims 1 to 4. 

8. The expression vector of claim 7 wherein said nucleic acid molecule comprises a 
sequence selected from the group of sequences consisting of SEQ ED NO:l to SEQ ED NO:58. 

9. The expression vector of claim 7 wherein said vector is a plasmid. 

10. The expression vector of claim 7 wherein said vector is a viral particle. 

1 1 . The expression vector of claim 10 wherein said vector is selected from the group 

consisting of adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 
associated viruses, Se mlilri Forest viruses, vaccinia viruses, and retroviruses. 
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12. The expression vector of claim 7 wherein said nucleic acid molecule is operably 
connected to a promoter selected from the group consisting of simian virus 40, mouse mammary 
tumor virus, long terminal repeat of human immunodeficiency virus, maloney virus, 
cytomegalovirus immediate early promoter, Epstein Barr vims, rous sarcoma virus, human 
actio, human myosin, human hemoglobin, human muscle creatine, and human metalothionein. 

13. A host cell transformed with an expression vector of claim 7. 

14. The transformed host cell of claim 13 wherein said cell is a bacterial cell. 

15. The transformed host cell of claim 14 therein said bacterial cell is E. coli. 

16. The transformed host cell of claim 1 3 wherein said cell is yeast 

17. The transformed host cell of claim 16 wherein said yeast is S. cerevisiae. 

18. The transformed host cell of claim 13 wherein said cell is an insect cell. 

19. The transformed host cell of claim 18 wherein said insect cell is S. frugiperda. 

20. The transformed host cell of claim 13 wherein said cell is a mammalian cell. 

21 . The transformed host cell of claim 20 wherein mammalian cell is selected from the 
group consisting of Chinese hamster ovary cells, HeLa cells, African green monkey kidney cells, 
human HEK-293 cells, and murine 3T3 fibroblasts. 

22. An isolated nucleic acid molecule comprising at least 10 nucleotides, said nucleic acid 
molecule comprising a nucleotide sequence complementary to at least a portion of a sequence 
selected from the group of sequences consisting of SEQ ID NO: 1 to SEQ ID NO:58. 

23. The nucleic acid molecule of claim 22 wherein said molecule is an antisense 
oligonucleotide directed to a region of a sequence selected from the group of sequences 
consisting of SEQ ID NO: 1 to SEQ ID NO:58. 
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24. The nucleic acid molecule of claim 23 wherein said oligonucleotide is directed to a 

regulatory region of a sequence selected from the group of sequences consisting of SEQ ID 
NO:l to SEQ ED NO:58. 

25. A composition comprising a nucleic acid molecule of any one of claims 1 to 4 or 22 and 
an acceptable carrier or diluent 

26. A composition comprising a recombinant expression vector of claim 7 and an acceptable 
carrier or diluent 

27. A method of producing a polypeptide that comprises a sequence selected from the group 
of sequences consisting SEQ ID NO:59 to SEQ ID NO: 116, and homologs thereof, said method 
comprising the steps of: 

a) introducing a recombinant expression vector of claim 8 into a compatible 

host cell; 

b) growing said host cell under conditions for expression of said 
polypeptide; and 

c) recovering said polypeptide. 

28. The method of claim 27 wherein said host cell is lysed and said polypeptide is recovered 
from the lysate of said host cell. 

29. The method of claim 27 wherein said polypeptide is recovered by purifying the culture 
medium without lysing said host cell. 

30. An isolated polypeptide encoded by a nucleic acid molecule of claim 1. 

3 1 . The polypeptide of claim 30 wherein said polypeptide comprises a sequence selected 
from the group of sequences consisting of SEQ ID NO:59 to SEQ ID NO: 116. 

32. The polypeptide of claim 30 wherein said polypeptide comprises an amino acid sequence 
homologous to a sequence selected from the group of sequences consisting of SEQ ID NO: 59 to 
SEQ ID NO:116. 
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33. The polypeptide of claim 30 wherein said sequence homologous to a sequence selected 
from the group of sequences consisting of SEQ ID NO:59 to SEQ ID NO: 116 comprises at least 
one conservative amin o acid substitution compared to the sequences in the group of sequences 
consisting of SEQ ID NO:59 to SEQ ID NO: 1 1 6. 

34. The polypeptide of claim 30 wherein said polypeptide comprises an allelic variant of a 
polypeptide with a sequence selected from the group of sequences consisting of SEQ ID NO:59 
to SEQ ID NO: 116. 

35. A composition comprising a polypeptide of claim 34 and an acceptable carrier or diluent 

36. An isolated antibody which binds to an epitope on a polypeptide of claim 30. 

37. The antibody of claim 36 wherein said antibody is a monoclonal antibody. 

38. A composition comprising an antibody of claim 36 and an acceptable carrier or diluent 

39. A method .of inducing an immu ne response in a mammal against a polypeptide of claim 
30 comprising administering to said mammal an amount of said polypeptide sufficient to induce 
said immune response. 

40. A method for identifying a compound which binds nGPCR-x comprising the steps of: 

a) contacting nGPCR-x with a compound; and 

b) determining whether said compound binds nGPCR-x. 

41 . The method of claim 40 wherein the nGPCR-x comprises an amino acid sequence 
selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 116. 

42. The method of claim 40 wherein binding of said compound to nGPCR-x is determined 
by a protein binding assay. 

43 . The method of claim 40 wherein said protein binding assay is selected from the group 
consisting of a gel-shift assay, Western blot, radiolabeled competition assay, phage-based 
expression cloning, co-fractionation by chromatography, co-precipitation, cross linking, 
interaction trap/two-hybrid analysis, southwestern analysis, and ELISA. 
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44. A compound identified by the method of claim 40. 

45. A method for identifying a compound which binds a nucleic acid molecule encoding 
nGPCR-x comprising the steps of: 

a) contacting said nucleic acid molecule encoding nGPCR-x with a 
compound; and 

b) determining whether said compound binds said nucleic acid molecule. 

46. The method of claim 45 wherein binding is determined by a gel-shift assay. 

47. A compound identified by the method of claim 45. 

48. A method for identifying a compound which modulates the activity of nGPCR-x 
comprising the steps of: 

a) contacting nGPCR-x with a compound; and 

b) determining whether nGPCR-x activity has been modulated. 

49. The method of claim 48 wherein the nGPCR-x comprises an amino acid sequence 
selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 116. 

50. The method of claim 48 wherein said activity is neuropeptide binding. 

51 . The method of claim 48 wherein said activity is neuropeptide signaling. 

52. A compound identified by the method of claim 48. 

53. A method of identifying an animal homolog of nGPCR-x comprising the steps: 

a) comparing the nucleic acid sequences of the animal with a sequence 
selected from the group of sequence consisting of SEQ ID NO:l to SEQ ID NO:58, and portions 
thereof, said portions being at least 10 nucleotides; and 

b) identifying nucleic acid sequences of the animal that are homologous to 
said sequence selected from the group sequence consisting of SEQ ID NO:l to SEQ ID NO:58, 
and portions thereof, said portions comprising at least 10 nucleotides. 
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54. The method of claim 53 wherein comparing the nucleic acid sequences of the animal 

with a sequence selected from the group of sequences consisting of SEQ ID NO: 1 to SEQ ID 
NO:58, and portions thereof, said portions being at least 10 nucleotides, is performed by DNA 
hybridization. 

55. The method of claim 53 wherein comparing the nucleic acid sequences of the animal 
with a sequence selected from the group of sequences consisting of SEQ ID NO:l to SEQ ID 
NO:58, and portions thereof, said portions being at least 10 nucleotides, is puformed by 
computer homology search. 

56. A method of screening a human subject to diagnose a disorder affecting the brain or 
genetic predisposition therefor, comprising the steps of: 

(a) assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering an amino acid sequence, expression, or biological activity of at 
least one nGPCR-x that is expressed in the brain, wherein the nGPCR* comprises an amino 
acid sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 116, and 
allelic variants thereof and wherein the nucleic acid corresponds to a gene encoding the 
nGPCR-x; and 

(b) diagnosing the disorder or predisposition from the presence or absence of said 
mutation, wherein the presence of a mutation altering the amino acid sequence, expression, or 
biological activity of the nGPCR-x in the nucleic acid correlates with an increased risk of 
developing the disorder. 

57. A method according to claim 56, wherein the disease is a mental disorder. 

58. A method according to claim 56, wherein the assaying step comprises at least one 
procedure selected from the group consisting of: 

a) comparing nucleotide sequences from the human subject and reference 
sequences and determining a difference of at least a nucleotide of at least one codon between the 
nucleotide sequences from the human subject that encodes a nGPCR-x reference sequence; 

(b) performing a hybridization assay to determine whether nucleic acid from 
the human subject has a nucleotide sequence identical to or different from one or more reference 
sequences; 
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(c) performing a polynucleotide migration assay to determine whether 

nucleic acid from the human subject has a nucleotide sequence identical to or different from one 
or more reference sequences; and 

(d) perfo rming a restriction endonuclease digestion to determine whether 
nucleic acid from the human subject has a nucleotide sequence identical to or different from one 
or more reference sequences. 

59. A method according to claim 58 wherein the assaying step comprises: performing a 
polymerase chain reaction assay to amplify nucleic acid comprising nGPCR-x coding sequence, 
and determining nucleotide sequence of the amplified nucleic acid. 

60. A method of screening for an nGPCR-x hereditary mental disorder genotype in a human 
patient, comprising the steps of. 

(a) providing a biological sample comprising nucleic acid from said 
patient, said nucleic acid including sequences corresponding to alleles of nGPCR-x; and 

(b) detecting the presence of one or more mutations in the nGPCR-x 

allele; 

wherein the presence of a mutation in a nGPCR-x allele is indicative of a hereditary 
mental disorder genotype. 

61 . The method according to claim 60 wherein said biological sample is a cell sample. 

62. The method according to claim 60 wherein said detecting the presence of a mutation 

comprises sequencing at least a portion of said nucleic acid, said portion comprising at least one 
codon of said nGPCR-x allele, said portion comprising at least 10 nucleotides. 

63. The method according to claim 60 wherein said nucleic acid is DNA. 

64. The method according to claim 60 wherein said nucleic acid is RNA. 

65. A kit for screening a human subject to diagnose a mental disorder or a genetic 
predisposition therefor, comprising, in association: 

(a) an oligonucleotide useful as a probe for identifying polymorphisms in a 
human nGPCR-x gene, the oligonucleotide comprising 6-50 nucleotides in a sequence that is 
identical or complementary to a sequence of a wild type human nGPCR-x gene sequence or 
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nGPCR-x coding sequence, except for one sequence difference selected from the group 
consisting of a nucleotide addition, a nucleotide deletion, or nucleotide substitution; and 
(b) a media packaged with the oligonucleotide, said media containing 
information for identifying polymorphisms that correlate with mental disorder or a genetic 
predisposition therefor, the polymorphisms being identifiable using the oligonucleotide as a 
probe. 

66. A method of identifying a nGPCR-x allelic variant that correlates with a mental disorder, 
comprising the steps of: 

(a) providing a biological sample comprising nucleic acid from a 
human patient diagnosed with a mental disorder, or from the patient’s genetic progenitors or 
progeny; 

(b) detecting in the nucleic acid the presence of one or more 
mutations in an nGPCR-x that is expressed in the brain, wherein the nGPCR-x comprises an 
amino acid sequence selected from the group consisting of SEQ ID NO:59 to SEQ ID NO: 116, 
and allelic variants thereof and wherein the nucleic acid includes sequence corresponding to the 
gene or genes encoding nGPCR-x; 

wherein the one or more mutations detected indicates an allelic variant that correlates 
with a mental disorder. 

67. A purified and isolated polynucleotide comprising a nucleotide sequence encoding a 
nGPCR-x allelic variant identified according to claim 66. 

68. A host cell transformed or transfected .with a polynucleotide according to claim 67 or 
with a vector comprising the polynucleotide. 

69. A purified polynucleotide comprising a nucleotide sequence encoding nGPCR-x of a 
human with a mental disorder, 

wherein said polynucleotide hybridizes to the complement of a sequence selected 
from the group consisting of SEQ ID NO:l to SEQ ID NO:58 under the following hybridization 
conditions: 

(a) hybridization for 16 hours at 42 °C in a hybridization solution comprising 
50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate and 

(b) washing 2 times for 30 minutes at 60 °C in a wash solution comprising 0. lx 
SSC and 1% SDS; and 
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wherein the polynucleotide that encodes nGPCR-x amino acid sequence of the human 

differs from the sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:58 
by at least one residue. 

70. A vector comprising a polynucleotide according to claim 69. 

71 . A host cell that has been transformed or transfected with a polynucleotide according to 
claim 69 and that expresses the nGPCR-x protein encoded by the polynucleotide. 

72. A host cell according to claim 71 that has been co-transfected with a polynucleotide 
encoding the nGPCR-x amino acid sequence set forth in a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:58 and that expresses the nGPCR-x protein having 
the amin o acid sequence set forth in SEQ ID NO:59 to SEQ ID NO: 1 16. 

73. A method for identifying a modulator of biological activity of nGPCR-x comprising the 
steps of: 

a) contacting a cell according to claim 72 in the presence and in the 
absence of a putative modulator compound; 

b) measuring nGPCR-x biological activity in the cell; 
wherein decreased or increased nGPCR-x biological activity in the presence versus 

absence of the putative modulator is indicative of a modulator of biological activity. 

74. A method to identify compounds useful for the treatment of a mental disorder, said 
method comprising the steps of: 

(a) contacting a composition comprising nGPCR-x with a compound 
suspected of binding nGPCR-x; 

(b) detecting binding between nGPCR-x and the compound suspected of 

binding nGPCR-x; 

wherein compounds identified as binding nGPCR-x are candidate compounds useful for 
the treatment of a mental disorder. 

75. A method for identifying a compound useful as a modulator of binding between nGPCR- 
x and a binding partner of nGPCR-x comprising the steps of: 

(a) contacting the binding partner and a composition comprising 
nGPCR-x in the presence and in the absence of a putative modulator compound; 
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(b) detecting binding between the binding partner and nGPCR-x; 

wherein decreased or increased binding between the binding partner and nGPCR- 
x in the presence of the putative modulator, as compared to binding in the absence of the 
putative modulator is indicative a modulator compound useful for the treatment of a mental 
disorder. 

76. A method according to claim 74 or 75 wherein the composition comprises a cell 
expressing nGPCR-x on its surface. 

77. A method according to claim 76 wherein the composition comprises a cell transformed 
or transfected with a polynucleotide that encodes nGPCR-x. 

78. A method of purifying a G protein from a sample containing said G protein comprising 
the steps of: 

a) contacting said sample with a polypeptide of claim 1 for a time sufficient 
to allow said G protein to form a complex with said polypeptide; 

b) isolating said complex from remaining components of said sample; 

c) maintaining said complex under conditions which result in dissociation of 
said G protein from said polypeptide; and 

d) isolating said G protein from said polypeptide. 

79. The method of claim 78 wherein said sample comprises an amino acid sequence selected 
from the group of sequences consisting of SEQ ID NO:59 to SEQ ID NO:l 16. 

80. The method of claim 78 wherein said polypeptide comprises an amin o acid sequence 
homologous to a sequence selected from the group of sequences considing of SEQ ID NO:59 to 
SEQ ID NO: 116. 

81. The method of claim 78 wherein said polypeptide comprises an amino acid sequence 
selected from the group consisting of: SEQ ID NO:59 to SEQ ID NO:116. 

82. The isolated nucleic acid molecule of claim 1 comprising a sequence that encodes a 
polypeptide comprising a sequence of SEQ ID NO:67. 
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83. The isolated nucleic acid molecule of cl aim 1 comprising a sequence homologous to a 

sequence of SEQ ID NO:9. 

84. The isolated nucleic acid molecule of claim 1 comprising a sequence of SEQ ID NO: 9. 

85. An expression vector comprising a nucleic acid molecule of any one of claims 82 to 84. 

86 An isolated nucleic acid molecule comprising at least 10 nucleotides, said nucleic acid 
molecule comprising a nucleotide sequence complementary to at least a portion of a sequence of 
SEQ ID NO:9. 

87 The nucleic acid molecule of claim 86 wherein said molecule is ah antisense 
oligonucleotide directed to a region of a sequence of SEQ ID NO:9. 

88 The nucleic acid molecule of claim 87 wherein said oligonucleotide is directed to a 
regulatory region of a sequence of SEQ ID NO:9. 

89. A method of producing a polypeptide that comprises a sequence of SEQ ID NO:67, and 
homologs thereof, said method comprising the steps of: 

a) introducing a recombinant expression vector of claim 85 into a 
compatible host cell; 

b) growing said host cell under conditions for expression of said 
polypeptide; and 

c) recovering said polypeptide. 

90. An isolated polypeptide encoded by a nucleic acid molecule of claim 82. 

91 . The polypeptide of claim 90 wherein said polypeptide comprises a sequence of SEQ ID 
NO:67. 

92. The polypeptide of claim 90 wherein said polypeptide comprises an amino acid sequence 
homologous to a sequence of SEQ ED NO:67. 

93. An isolated antibody which binds to an epitope on a polypeptide of claim 90. 
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94. The antibody of claim 93 wherein said antibody is a monoclonal antibody. 

95. A method of inducing an immune response in a mammal against a polypeptide of claim 
90 comprising administering to said mammal an amount of said polypeptide sufficient to induce 
said immune response. 

96. A method for identifying a compound which binds nGPCR-93 comprising the steps of: 

a) contacting nGPCR-93 with a compound; and 
c) determining whether said compound binds nGPCR-93 . 

97. The method of claim 96 wherein nGPCR-93 comprises an amino acid sequence of SEQ 
ID NO:67. 

98. The method of claim 96 wherein binding of said compound to nGPCR-x is determined 
by a protein binding assay. 

99. A compound identified by the method of claim 96. 

100. A method for identifying a compound which binds a nucleic acid molecule encoding 
nGPCR-93 comprising the steps of. 

a) contacting said nucleic acid molecule encoding nGPCR-93 with a 
compound; and 

b) determining whether said compound binds said nucleic acid molecule. 

101. The method of claim 100 wherein binding is determined by a gel-shift assay. 

102. A compound identified by the method of claim 100. 

103. A method for identifying a compound which modulates the activity of nGPCR-93 
comprising the steps of: 

a) contacting nGPCR-93 with a compound; and 

b) determining whether nGPCR-93 activity has been modulated. 

104. The method of claim 103 wherein the nGPCR-x comprises an amin o acid sequence of 
SEQ ID NO:67. 
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105. The method of claim 103 wherein said activity is neuropeptide binding. 

106. The method of claim 103 wherein said activity is neuropeptide signaling. 

107 A compound identified by the method of claim 103. 

108 5 A method of identifying an animal homolog of nGPCR-93 comprising the steps: 

a) comparing the nucleic acid sequences of the animal with a sequence of 
SEQ ID NO:9, and portions thereof, said portions being at least 10 nucleotides; and 

b) identifying nucleic acid sequences of the animal that are homologous to 
said sequence of SEQ ID NO:9, and portions thereof said portions comprising at least 10 
nucleotides. 

109. The method of claim 108 wherein comparing the nucleic acid sequences of the animal 
with a sequence of SEQ ID NO:9, and portions thereof, said portions being at least 10 
nucleotides, is perfonned by DNA hybridization. 

110. The method of claim 108 wherein comparing the nucleic acid sequences of the animal 
with a sequence of SEQ ID NO:9, and portions thereof, said portions being at least 10 
nucleotides, is perfonned by computer homology search. 

111. A method of screening a human subject to diagnose a disorder affecting the brain or 
genetic predisposition therefor, comprising the steps of: 

(a) assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering an amino acid sequence, expression, or biological activity of at 
least one nGPCR-x that is expressed in the brain, wherein the nGPCR-x comprises an amino 
acid sequence of SEQ ID NO:67, and allelic variants thereof and wherein the nucleic acid 
corresponds to a gene encoding the nGPCR-x; and 

(b) diagnosing the disorder or predisposition from the presence or absence of said 
mutation, wherein the presence of a mutation altering the amino acid sequence, expression, or 
biological activity of the nGPCR-x in the nucleic acid correlates with an increased risk of 
developing the disorder. 

112. A method according to claim 111, wherein the disease is a mental disorder. 
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113. A purified polynucleotide comprising a nucleotide sequence encoding nGPCR-x of a 
human with a mental disorder, 

wherein said polynucleotide hybridizes to the complement of a sequence of SEQ 
ED NO:9 under the following hybridization conditions: 

(a) hybridization for 16 hours at 42 °C in a hybridization solution comprising 
50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate and 

(b) washing 2 times for 30 minutes at 60 °C in a wash solution comprising O.lx 
SSC and 1% SDS; and 

wherein the polynucleotide that encodes nGPCR-x amino acid sequence of the human 
differs from the sequence of SEQ ID NO:9 by at least one residue. 

114. A vector comprising a polynucleotide according to claim 113. 

115. A host cell that has been transformed or transfected with a polynucleotide according to 
claim 113 and that expresses the nGPCR-x protein encoded by the polynucleotide. 

116. A host cell according to claim 115 that has been co-transfected with a polynucleotide 
encoding the nGPCR-x amino acid sequence set forth in a sequence of SEQ ID NO:9 and that 
expresses the nGPCR-x protein having the amino acid sequence set forth in SEQ ID NO:67. 

117. A method for identifying a modulator of biological activity of nGPCR-93 comprising the 

steps of: - 

a) contacting a cell according to claim 1 1 6 in the presence and in the 
absence of a putative modulator compound; 

b) measuring nGPCR-93 biological activity in the cell; 
wherein decreased or increased nGPCR-93 biological activity in the presence versus 

absence of the putative modulator is indicative of a modulator of biological activity. 

118. A method for identifying a compound useful as a modulator of binding between nGPCR- 
93 and a binding partner of nGPCR-93 comprising the steps of: 

(a) contacting the binding partner and a composition comprising 
nGPCR-93 in the presence and in the absence of a putative modulator compound; 

(b) detecting binding between the binding partner and nGPCR-93; 
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wherein decreased or increased binding between the binding partner and nGPCR- 

93 in the presence of the putative modulator, as compared to binding in the absence of the 

putative modulator is indicative a modulator compound useful for the treatment of a mental 

disorder. 

119. A method according to claim 1 1 7 or 1 1 8 wherein the composition comprises a cell 
expressing nGPCR-93 on its surface. 

120. A method according to claim 119 wherein the composition comprises a cell transformed 
or transfected with a polynucleotide that encodes nGPCR-93. 

121 A method of purifying a G protein from a sample containing said G protein comprising 
the steps of: 

a) contacting said sample with a polypeptide of claim 90 for a time 
sufficient to allow said G protein to form a complex with said polypeptide; 

b) isolating said complex from remaining components of said sample; 

c) maintaining said complex under conditions which result in dissociation of 
said G protein from said polypeptide; and 

d) isolating said G protein from said polypeptide. 

122. The method of claim 121 wherein said sample comprises an amino add sequence of 
SEQ ID NO:67. 

123. The method of claim 121 wherein said polypeptide comprises an amino add sequence 
homologous to a sequence of SEQ ID NO:67. 

124. The method of claim 121 wherein said polypeptide comprises an amin o add sequence of 
SEQ ID NO:67. 
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SEQUENCE LISTING 

<110> Pharmacia & Upjohn Inc. 

Vogeli, Gabriel 

<12 0> Novel G Protein-Coupled Receptors 

<130> 00196PCT1 

<150> 60/195,150 

<151> 2000-04-06 

<150> 60/195,099 

<151> 2000-04-06 

<150> 60/195,151 

<151> 2000-04-06 

<150> 60/195,148 

<151> 2000-04-06 

<150> 60/195,093 

<151> 2000-04-06 

<150> 60/195,098 

<151> 2000-0 4-06 

<150> 60/230,149 

<151> 2000-09-05 

<160> 117 

<170> Patentln version 3.0 

< 210 > 1 

<211> 661 

<212> DNA 

<213> Homo sapiens 

<400> 1 

acacagtgtg cacacacgtg cagggacata cccccttccc caactgcctg gcctgcacac 60 

ttggcatttc cagtatttct aggaagtgat ggctctgtgc atcctgagcc aatccagctc 120 

cgagcctcca aggcatcctg gtgatgggca gctggaagct ctgcctctga ggccttcaca 180 

cacccacctt cggtcaaact tgcttctgct- gaggaacttg gtgtgtcttc cttctgggca 240 

ggaggtcaca tttgagagca caggagcagt gcctgccccc cgggaatgtg gctctgggta 300 

gaattgcagg ctcaggggtt ttgggcagga gagcaccaac cgtgccacac ccacacagac 360 

acggtcactg gggccctgca gcagggacga ccgcacttcc caaagggctg ggaagccatg 420 

tccagaggag gccatgctct agctcccttg ggcagggctg gctgcaagga gggtgaagtt 480 

gggcatcttg aacccagaga agtagaggac tcagcaccag cacaaccagc tcggcgcatt 540 

aatacacatt cctctcccac ttctccccaa gcctgaaaaa acctcaaacc agcctctttg 600 

cagctccctg aggtcatgac tcacgaacca tgctcggggc aggggaaaag aaaagcatcc 660 



<3 
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< 210 > 2 

<211> 627 

<212> DNA 

<213> Homo sapiens 

<400> 2 

ctaaaggagg aatagatgtc tttaagaaga 
cccttactta tttccaaaca agtgctcctc 
atggtgaaca tatcagatta gtagacatat 
gaagtcctag tattaccaat ctgttaatgt 
ttatatcaat aaatgagtgg atttcaacta 
ctaaaagtgc atatcaaacc aataattttc 
ttgtaggaca acaactcaga agggaaaaaa 
tgctaatgca tttgtatatg atgggtttaa 
gctgcactct agacctataa atcgctctga 
gctggataat ttacaccacc agtatttgtc 
aacctgattt tgtccctttt tcgagta 

<210> 3 

<211> 297 

<212> DNA 

<213> Homo sapiens 

<400> 3 

aggggccctc cagcactggt cttgaagggg 
caccacttcc cacctgaggg ccctggaatg 
atcagtgaaa atgacaccta tatgggactt 
acggaacaac ccatgtactc actgggagca 
ggactccagg cctgacccat gatatgtact 

<210> 4 

<211> 649 

<212> DNA 

<213> Homo sapiens 

<400> 4 

acaccaaata ctgctttgct gccttaggct 
catggtaact gtagctgaac ttggagggtt 
cacatggaaa acaagaaaat ctttatggga 
gaggaaaaag gctttgagga tggtcctgat 
tccttaccac ctcaacttcc cattctttat 
ctcttttata aagatcattc tctgtttcca 
ttgttgtctt gatccagttg tatattattt 
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aatgaaaaaa taaagtaaat gtgaaaattt 
caaaaaaatg caaataatta agtttctgaa 
ggcaggagca gcaaatgagc agatcaagtt 
tgacaggaag actcattttg actgttcctt 
ctctaaatag gaatgctaaa agcagcactg 
tgatgctgtt ttggtatatc ctacaaacat 
atatcttatg cctttgaggt ctgtactgaa 
tacagaactg agaataaatt actttcagca 
gtactacaaa atccatacaa aggaagaaca 
aaaaaaaaaa aaaaaaagct gaaaatacag 



tgacagggtc tggggtctga ctcccacctc 
aatcctttcc tggatctgag ctgccacatc 
cagtgagaac acaaatgcaa cgttcctgcc 
ttgagagtag atccacactg attgacacag 
ggatacatgg ccatgagtgc tccacag 



tcagcacatt agcatggctt cctcccttgg 
tgtattaccc attataatta ttacttattt 
attccaagtt ccccctagga ataccaaaga 
gtgtgaagtg gtgttcattg tgtgtttcac 
gatggtgaag gaacatgtct ttttgaactg 
cattatttcc ctgtgtcttg caaatctgaa 

tatgacctca aaatttcatg atcaattttc 
Page 2 
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agatcatggc agcttggttc ttcagtcatg tatgagatgt aataacagta ccttagaaat 480 
tcatcagagg aagggaggat cttcaaacta tctctcttga atgtttgaaa gattccaaga 540 
caatataatc aaataattaa ctagaaaaat cgatatgctc tattagtgta tctatgtcac 600 
tttgaagatt tttctttttt ttttttcttt ttttttatta tactttaag 649 



<210> 5 

<211> 626 

<212> DNA 

<213> Homo sapiens 

<400> 5 



aatgctactg ctcctgcata taatagctgc tttgaagtgt ttgtctgcta tgtccaaaac 60 
atagactctt tcaaaagcac tttctgttgt ctcctttttc tcttgcatag gagtcacatt 120 
tttctgtctc ttcacatatt tcatatttat ttttgttgaa aaccagacat tttagataat 180 
gtgttgtagc agtccagata ctgattctct cccccaggag ctgttgtctt tcttacttgt 240 
atatgtgttt agtgacttgg ctggactatt ttaataatgt gtatttccct gtagtatata 300 
ccatctttta tactaatgtt acttttccga tagtgcagcc ttgggcatgg acagagttat 360 
cctgggatga cagtaacttt taatagggct ctctatgact atctctttcc ctgatgtccc 420 
tgttaagcta tctgcatctc ttggtatcac acctagcctt tgacttccac taattgtttg 480 
atcattgcct cactgttttt ggcagtgccc taaggcataa agtgttccac agtctgatat 540 
aattaaattc agattcttac aagagtggtc tttgaggcca gtccttgagg tttgtgctga 600 
ctctgggagg gctcaaatgt ttccct 626 



< 210 > 6 

<211> 400 

<212> DNA 

<213> Homo sapiens 

<400> 6 



cctcacatcc ccttcccctc aaaccctggc aaccccaaac tgttcttgac agcctccttt 60 
ggcatttcct cattttggtg tcagatctca cagcagaatt tcttacctat tatataccag 120 
tgcctcagtg tgaagttccg gtttaacttc ttgttaccac gagcccacta tcttgcccca 180 
ataataccct cccccaattc acaaacacac aagcattccc tcctacagct ttgggcctcc 240 
tatctgagtc cttcaggaaa gaagtgctgt gtaactccct tggcagtgag tgtagacttg 300 
gtccaaggaa gatgagcacc agtcagggca gctgggccct cttctctccc tggccatcag 360 
caaatcagca ctgcccatcg atgcccaggc aatgggagcg 400 



<210> 7 

<211> 556 

<212> DNA 

<213> Homo sapiens 
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<400> 7 

attactattt 


ttcaacctct 


tttactccag 


ggacttctat 


gcaccctctc 


cctcaactcc 


60 


ccctcaattt 


gttctcataa 


tccccatgac 


ccccagtttt 


ataacaccac 


tgtcaggagc 


120 


ccaaagctgc 


cattcattca 


cttccattag 


catgactctt 


catgtacttt 


ggggtcttca 


180 


gtctctcccc 


ttctcctaat 


ttccagggtt 


ccattctgct 


tctgctggct 


tccctacaaa 


240 


gcctgcaaca 


tcataagcca 


tttcaggaaa 


gagcttgatc 


atcttttgat 


gaaccctgca 


300 


ttcatgactc 


actgccttac 


ctgtctttgg 


ctctgcatgt 


cccccagttt 


ccgtttcttt 


360 


ctctggaaag 


agagattgcc 


caagagtcct 


gcacatcagc 


attactagaa 


atgcatgcag 


420 


accagcttca 


gctgcttgcc 


aactctttaa 


aaaatgagta 


aacaattttc 


taaaggggaa 


480 


aaaatctctt 


cacctcctca 


caccaactat 


ttgcataatt 


cagtgacctt 


ttataaaccg 


540 


tgccattgta 


taagca 










556 


<210> 8 

<2U> 670 

<212> DNA 

<213> Homo sapiens 












<400> 8 

caccgtcctc 


atcatgatcg 


tcttcgtcat 


ctgctgctgg 


gggccctact 


gcttcctggt 


60 


gctgctggcc 


gccgcccggc 


aggcccagac 


catgcaggcc 


ccctcgctcc 


tcagcgtggt 


120 


ggccgtctgg 


ctgacctggg 


ccaatggggc 


catcaaccct 


gtcatctacg 


ccatccgcaa 


180 


tcccaacatt 


tcgatgctcc 


tagggcgcaa 


ccgcgaggag 


ggctaccgga 


ctaggaatgt 


240 


ggacgctttc 


ctgcccagcc 


agggcccggg 


tctgcaagcc 


agaagccgca 


gtcgccttcg 


300 


aaaccgctat 


gccaaccggc 


tgggggcctg 


caacaggatg 


tcctcttcca 


acccggccag 


360 


cggagtggca 


ggggacgtgg 


ccatgtgggc 


ccgcaaaaat 


ccagttgtac 


ttttctgccg 


420 


agagggacca 


ccagagccgg 


tgacggcagt 


gaccaaacag 


cctaaatccg 


aagctgggga 


480 


taccagcctc 


taagacggtt 


ggaatggcca 


gcttatgaag 


gcaaatttcc 


actcgcatta 


540 


tttaatgatg 


gaagattctg 


ggggagagtt 


gtggatttca 


taaagccaaa 


catttaaagc 


600 


tagagacggg 


ggaggcttac 


cactttcccc 


aaacaacata 


aaagacaatg 


tcccttcttt 


660 


caaaaagtgc 












670 


<210> 9 

<211> 1860 

<212> DNA 

<213> Homo sapiens 












<400> 9 

cgctcctgcg 


taaacacgcg 


gttccctcgg 


caacgctgga 


acccacgtca 


aaggctccgc 


60 


caggtcccca 


gcgaccgcca 


cccctccggc 


cgagcccagc 


tccccgcggc 


ggccgctagc 


120 


ccccggcccc 


gagccaccac 


tccgacctag 


cggccgccgc 


ccccggtgcg 


ggatgaggag 


180 
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atccgcggcc gccactgggc cccatggagg 
tggccttact gggcagccag cactccggcg 
cttcctccgc ggccacggcg gccgtgctct 
ggaacctgag cgacgcaagc ggaggcggca 
gcgggtccgg ggcagcgcgg gaggcggggg 
cggcgccgct gctgtcgcac ggagctgcag 
tcttcctgct gtctagcctt ggcaactgcg 
agctccgcac cgtcaccaac gccttcatcc 
cgctgctctg cctgcccgcc gccttcctgg 
ctgccgccgc cgcggggccc tggcgcggct 
gcttcggcat cgtgtccacg ctcagcgtgg 
tcgtgcggcc gccgcgggag aagatcggcc 
cctggctgac ggccctgggc ttctccttgc 
tcgcggcggc gcagagcttc cacggctgcc 
tgggcgcggc cttcagcgtg gggctggtgg 
tgtgcttctg ccactaccac atctgcaaga 
cggtgaacac ctacgcgcgc gtgctgcgct 
tcctcatcat gatcgtcttc gtcatctgct 
tggccgccgc ccggcaggcc cagaccatgc 
tctggctgac ctgggccaat ggggccatca 
acatttcgat gctcctaggg cgcaaccgcg 
ctttcctgcc cagccagggc ccgggtctgc 
gctatgccaa ccggctgggg gcctgcaaca 
tggcagggga cgtgg.ccatg tgggcccgca 
gaccaccaga gccggtgacg gcagtgacca 
gcctctaaga cggttggaat ggccagctta 
tgatggaaga ttctggggga gagttgtgga 
acgggggagg cttaccactt tccccaaaca 

< 210 > 10 

<211> 630 

<212> DNA 

<213> Homo sapiens 

<400> 10 

tctcaaaaaa taaataaaaa ccactgtaca 
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agccgcagcc gccccgccca ccagcgagca 
ccccctccgc ggccggccca cctggcggga 
ccttcagcac cgtggcgacc gcggcgctgg 
cagctgccgc tcccggtggc ggcggccttg 
cggcggtgag gcggccgcta gcgacggagg 
tggcggccca ggcgctcgtc ctcctgctca 
cggtgatggg ggtgattgtg aagcaccggc 
tgtcgctgtc cctatcggat ctgctcacgg 
acctcttcac tccgcccggg ggttcggcgc 
tctgcgccgc cagccgcttc ttcagctcgt 
cgctcatctc gttggaccgt tactgcgcta 
gccgccgcgc gctgcagctg ctggcgggcg 
cctgggagct gctcggggcg ccccgggaac 
tctaccggac ctccccggac cccgcgcagc 
tggcctgcta cctgctgccc ttcctgctca 
cggtgcgcct gtcggacgtg cgcgtgcggc 
tcttcagcga ggtgcgcacg gccaccaccg 
gctgggggcc ctactgcttc ctggtgctgc 
aggccccctc gctcctcagc gtggtggccg 
accctgtcat ctacgccatc cgcaatccca 
aggagggcta ccggactagg aatgtggacg 
aagccagaag ccgcagtcgc cttcgaaacc 
ggatgtcctc ttccaacccg gccagcggag 
aaaatccagt tgtacttttc tgccgagagg 
aacagcctaa atccgaagct ggggatacca 
tgaaggcaaa tttccactcg cattatttaa 
tttcataaag ccaaacattt aaagctagag 
acataaaaga caatgtccct tcttcaaaag 



tcaacaaggc ccttggggga cagctggggc 



240 

300 

360 

420 

480 

540 

600 
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720 

780 

840 

900 

960 

1020 
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1140 
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1800 
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ataagtaggt gtcagccata catcagagca gtgtgcctgc cctgagctgc ttggggttga 120 
ccagcctggt gtccagaaat gcctgctgga gggagtcgtg gtacaggaaa ccttgtgctc 180 
ttagaaggtc tcctgagagg ccctgcaaag ccagagtccc tcttagcagc tcagatcagt 240 
gctatcaaag tatagctcgg ggattgctgc cagcatacaa acttttactg gtctgcagcg 300 
agataagtac agaaattgaa agtaagcatt tagaaacttt tataacaatt ttacaaggtc 360 
ttgtcaaatg ttattaaaac aaagctgagg ctggaatttc acctttttca tttcgttttt 420 
ttcaatttaa acaaattgta gtaaaatata ggtaatataa atgtaccatt ttagccattt 480 
ttgagcgtac aatttagtag cagtaagtgc tttcacaata ttgtgtaacc actagtatta 540 
tatagtatat atttttaaaa ttttacagaa gtattaagtt agcagcagat taaacatttt 600 
tttcttaaat tgagcttgag aagcgctggc 630 



<210> 11 

<211> 683 

<212> DNA 

<21 3> Homo sapiens 

<400> 11 



agagagcaga ttgccctgtg taggtcaggt ctgggttctt tctagtccag agtagggaag 60 
aaacaggaaa gagggctggt gttgaaggac cttcagccac gagaagggct gtgtaccatg 120 
tagccctctg gggaggcaca aaaaggctca ccattttctg aaaatgacta gactgcagga 180 
tccacgtgag tgtgactatt gcattcatga ccttatccac agggcctcac aaggtgcctg 240 
acatgcagta ggctccagat gcatatttat tataaagtga atagtcctta agctgcaggg 300 
tcccttctat ttgcattcta agaaatagtc acttttatgc ctaattttgt atttgcagtt 360 
ttataagttt tataagaggg tctcccaaat agtataaact tcaagcccca caaaacctat 420 
gtttgcctcc cataggcatg caataaatgt tcgtggatct aatgagtaac aagaaaaaga 480 
aggaacaaaa ccctaacccc tcccctaccc aaaccagtgg caaccgggga ggatcaaatt 540 
caaccttgat cagtcagagg cagcattcct aaattattcc caagcagcaa tagacaatga 600 
tttacctcaa ttaattcagc cagttaaaag cttagttctt acttgccaac cgaaggcttg 660 
aaggcaaaat gtgtttaagc etc 683 



< 210 > 12 

<211> 481 

<212> DNA 

<213> Homo sapiens 

<400> 12 

ttcaggcaga tgtcagttaa aaacttacct ctgcacactg caaaaactgt atagccctga 60 

acagatactt ttettgagea tagttccttt gtctctaaag caggcataat tgccaatgtg 120 

gggatgatat ttagaaatct gaactgatgt ttatteteta ggggtcttct catttgagct 180 

gggattggag atgtctagtg tctcagagca gcaataagaa aacagaaacc tcttccagct 

Page 6 



240 




WO 01/77330 



tctgacatcc aaatgtcaag ctcttaggag 
agctttggca gaatagctga tgaagaccac 
ccattcatgg aaaagggaat gtagagagag 
ggaatctgca tctgaggaag aggggcgtca 
t 

<210> 13 

<211> 693 

<212> DNA 

<213> Homo sapiens 

<400> 13 

gcactagggc aaagtcaaga catacgggtg 
tatattttta agttacagtc actctgcgcc 
aactagataa atactttcat tttgtcaagc 
aggcactgga ggtttattca taggtttttc 
ccaccacaag acaatcaact tccctgattg 
atgcatcact taactattag ttccaactct 
ctggtctcca atctctttgt acagatgagt 
cagtcgggag caggagggag aatacttatg 
atggtttgtt cccaatagaa gttaccagat 
gcaaggaaga aatctatagt agtaacttaa 
gagggtatgg caataaacat tagacatatc 
accctgtggt actgggaata cctgtgccta 

<210> 14 

<211> 733 

<212> DNA 

<213> Homo sapiens 

<400> 14 

ttctgccatc gcaaggggag ggaagagcac 
aagggaggga acagaacaca ttcctttcca 
tcattattag tgaggcttgg agaattcatc 
aattgtggta aacatttagc agtctctatg 
gatgaacaaa accaagcctc ctttaaagca 
ttctgaacat agatgcttat tgttcaagag 
tctataaatt taatctttat tcagcatatt 
aaaacaaaaa acctagtaac tacgttttat 



00196PCT1 . ST25 * 

aagaatggaa agtcctcaag aaatgcaaat 
ctctcccccc tccagaaagg cattggttcc 
attagataat agtacatcca taaggttcct 
gagaccccag ctgttatcta taatccctcc 



tccagttcta gctttgcaac taactggtta 
agtttcctca tttttaatag agtgggttag 
tctaaattct gacttcagga aaaaaccata 
tgctgacccc gtccctctct gtttcttcaa 
gagattggaa caggtgtgtt ctaattctaa 
ctggggcttc cttcaaatag gggaattaga 
aactttattt acccaaagat ttagtattaa 
agacaacagc catttccaca gtggagagga 
ttcagtccca ttgccaaata gatattatga 
gaccaccaga aagatcaaag cccagagggt 
tctaaccctc ttttgtttga aatactcatt 
caa 



ctaaagggct tatgagaggt ttgactgacc 
ttggctagga ctcggtcaca tggctttccc 
tatttgtgag cccaggaaga agagaaaaca 
acaatagtct gtatgttgac tgcaaaggtg 
atacaatctg gcagagtccc tgggttatca 
ttaagaaaat tagcatgact gcattccagt 
gtcatccaca tgtcttaaaa aataaaataa 
atagcaagga acactcatat atatcacttc 
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300 

360 

420 

480 

481 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

693 



60 

120 

180 

240 

300 

360 

420 

480 
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attgtatcct 


tacaacaatc 


ctgtgcagta 


00196PCT1 . ST25 
tatgttttac tccctttctt 


ctatgttttg 


540 


tatataaaga 


aatgagcccc 


agggagttga 


atggcttgcc 


ccaactagtg 


aagctaaaac 


600 


tccaatccag gtctttttat 


ttccaaatcc 


ataatctaca 


accatctgta 


gagagttata 


660 


attaagagat 


atgaatggtc 


aggggccttt 


ccatttcagt 


gcaagtctgc 


ccagctccaa 


720 


ctaccagcat 


ctg 










733 


<210> 15 

<211> 694 

<212> DNA 

<213> Homo sapiens 












<400> 15 

aatcctgcat 


ttcccatgct 


ctggggtgag 


aaggaattag 


ctgggagcca 


attagcaatc 


60 


ttgtcagaag 


caaatgaatt 


ttgaataaac 


tggatactta 


aactgaaatg 


agaccattga 


120 


aaccagaaga 


gcctgagatc 


catcagttag 


aggaaataaa 


agaagtggca 


ttttccttgc 


180 


catctgggtg 


cagtgtgagt 


gatttttata 


atcctaccac 


atttttatcc 


ctgcttccct 


240 


taaactgtag 


gacccaagga 


acctggctgt 


tttgttcaac 


atgatgtgac 


cccataccta 


300 


accaggccag 


gcacaaaatt 


ggcctccaat 


aagtagtgga 


tcaaagtatg 


aatggataaa 


360 


ctgaatgaat 


gaagccaaac 


ttgaatttct 


ccatagctta 


tccaaatggg 


aatggtaaaa 


420 


atcataagct 


tttgagaaga 


gaacttatta 


agaagcccta 


catcagtcat 


gactggcatc 


480 


attggttagt 


ttacccaatt 


ttctccttcc 


cttcatcttc 


ctaatgcaac 


tctggtttgg 


540 


gctgcagtat 


acccagttag 


aatacgccct 


ccccagagtc 


tcatccagct 


ggagatgatc 


600 


aagtcaccag 


ttctagctaa 


taagttgcca 


gccaaagtat 


tcaggatgag 


acttccagaa 


660 


aaagcattgt 


tttcctgata 


acaatggaca 


gacc 






694 


<210> 16 

<2U> 674 

<212> DNA 

<213> Homo sapiens 












<400> 16 

gactgttatt 


actgaaagtc 


attgctttta 


gactcttcca 


actacagagc 


aaggaagttt 


60 


atgtgtatat 


agtaatctgt 


gaatatacac 


atacatacac 


atatttctat 


atgtaatcat 


120 


ccatatttaa 


attaagtaga 


atatgagttc 


atactgatat 


ctccaatcct 


aatcagttac 


180 


cacagggatt 


attccggcct 


ttttcccttg 


gaagtttgca 


actcctgctt 


caacagttag 


240 


aaatctggct 


tccatattca 


tttgcttaat 


tgttcaattc 


cagtacacat 


aaatggtggc 


300 


ttcagaatta 


ataacttata 


cctccatggg 


aaataacttt 


attaactaaa 


gtacagcact 


360 


tatgtatagt 


actttttgaa 


tttttagact 


tagagattcc 


tcttcttttc 


caaagttact 


420 


taggtcagaa 


ccattttcca 


ttcttcagtg 


aagttgtctt 


atgtatttgt 


aatacagtta 


480 


gattgttctg 


tcatatggtg cattccatcc 


tgggatttcc 


tatctctttt 
Page 8 
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00196PCT1 . ST25 




gcatatatta agtttcattc 


ttttgtgctg 


tatcattcta 


tgggtttcaa 


ttaatgcata 


gtgtcatgaa tctgccacca 


taggagcatc 


atacagagta 


gtttcaccaa 


cttaaaaaat 


tccctatgtt ttac 










<210> 17 

<211> 645 

<212> DNA 

<213> Homo sapiens 










<400> 17 

cgttccttcc 


tctgtgtcat 


aatggacatg 


atgatagttg 


gctcactcag 


taaacattct 


gtgtctggaa 


ggatttgatt 


tgtccttttc 


ttgaggcaac 


aattttgagg 


tgatttgaaa 


aatctttctt 


gaaaaattaa 


aaaatttttc 


taattaaaaa 


taatgcaagc 


tcattagaaa 


aaaattgaaa 


aataaataaa 


agcacaattt 


ttcttaacca 


cttaaagatg 


accattgtta 


gttttttttt 


ttttttggtg 


cttttttccg 


tttccaatct 


cttttctatt 


aaaacttctg 


aaatgtgatt 


gtagcaatga 


cgcataaggg 


gcccttgaca 


cattgagaaa 


tttataaata 


cgctggcttc 


ttgtcttgct 


tttgtcccca 


gcttaactgg 


gaactctttt 


tctatatctt 


tgaaactcca 


aatcctagat 


aattcttcaa 


ggtcaagctc 


caatgtcttg 


ctggattctt 


ctcagcagga 


attgatctat 


tttctctgta 


tttttgtgcc 


acaggatcta 


tgactctctt 


atggcaacta 


ccaccttctg 


ccttatatta 


cgatttttga 


atcttccaac 


aaagtctaat 


tttttttttt 


tcaaatgaag 


tctcgctata 


ttgcccaagc 


tggag 




<210> 18 

<211> 707 

<212> DNA 

<213> Homo sapiens 










<400> 18 

atgtcatggg 


aaatgcaaga 


atatgtgtcc 


agcatggaag 


ggaatcagta 


tggaagtctt 


ttgataaatt 


gtggcattta 


tcactaacat 


tgcctcaaaa 


ctttagacta 


cctgccatat 


acaaattaga 


ggtgaaaatt 


acttccatgt 


aatatacaag 


ccaacacaaa 


gaatcctatc 


ccagtttctt 


ggatggatag 


gcaagaatct 


gggtaaggtt 


tattgtgcaa 


taatcctctt 


ctctcttcta 


taggccagga 


tttaagttta 


cctcaaaaat 


ggaaaatttt 


ggctgggaaa 


attacatgtg 


ggaagacatc 


ttcagtggag 


attttagtaa 


ttacagtttc 


agctatgacc 


ctaccccttt 


tctactagat 


tctgccccat 


gttggccaga 


atccctagaa 


atcaattatg 


ttttgatcat 


catctatgcc 


ctgatgtttc 


tactgaacgt 


gatgtgaaac 


tccctgccga 


tgctggtcat 


cttattcagc 


tgagtcagcc 


actgtcaccg 


atgtctacct 


gctgaccctg 


gccttggccg 


acctgttctt 


ttccctgaca 


ttgcccatct 


tggctgcctc 


caagaatgaa 


tggctgggat 


ttttggcaca 


atctgtgcca 


ggtggtctag 


ctcctgaagg 


aagtcaactt 
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600 

660 

674 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

645 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 
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ctacgggggg tattctacta ctggcctgcc 

<210> 19 

<211> 680 

<212> DNA 

<21 3> Homo sapiens 

<400> 19 

tatgatattt cagccatggt gctgaacatt 
tgttttcctt tgggatgctg tgcttagagg 
ctggctctgc acccaacact gccagtattg 
aacctacgca aggtacttgg cctcagtttc 
ttaaatgagc tgaaaccttg aaaccccttc 
atcaatgtca gctgtactct tcctggcagt 
cacttctctt cttggaatct cagttccttc 
ggcagggtga gaatacatat gaaagtgctg 
gatacacttt tccatcttct gccttcccca 
cctccagggt tggcgagagt ttttgatcca 
tgattctcca tagattttcc tttctaacag 
tgttcaggtt tacagcacat 

<210> 20 

<211> 479 

<212> DNA 

<213> Homo sapiens 

<400> 20 

tttatgctca tgtagttctt tccaagaaga 
taaaaatctt tggcacacat aaacagtatc 
tttaacacca aatgatagaa atctcagttt 
cttgcctgat aggctgtccc ctcgtctttc 
aagaactctc cctacggccc ctttcatctc 
gagcagtggg gttcccaatg tgtacaccag 
gctggagctg gggcacaggt acatgaaggc 
gaggtgggaa gagcaggtgg agaaagcccg 

< 210 > 21 

<211> 709 

<212> DNA 

<213> Homo sapiens 

<400> 21 

tttaagccac ccagtctgtg gtgttctgtt 



00196PCT1 . ST25 
gcagcatggg actgtta 



tccaaacagc ataaatgcac catgtgtgta 
gtagcagaca gggtgcaaag tgagaaggac 
aatcctgact ccatcatctg ggagctgtgc 
ctcatcatcc ccatggcatt tttgtgagaa 
aaacagcagc tggcacagag gaagcacaca 
gtggagatcc cagctctgcc cctagctagt 
atctgggaaa tgggagcaga tgtgaaaagg 
gctcctggtg catagcaggc acttaataat 
gggatgcatt gtgccatgta agagagagag 
ggctttttca ggtgtcaaag atgagctggg 
gtgacagttc tgtttcagaa atactgtgga 



gaaattacag agtcaaattg tagaaatatt 
catataattt ataccatctt ttagatgagt 
catacagatt tggtgggctg gaaccaaata 
ctagctgttc tgggaaaggc agttcctggt 
actgttcctc agggcataga taagtgggtt 
tgagatgaac tgatcttgct tggggttgta 
acagcagcca tactgcagca gcaccacagt 
gtggcggcca gcagccgagt ggatcttga 



atggcagccc aagccagcta ctacagggtg 



PCT/US01/11330 

707 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

680 



60 

120 

180 

240 

300 

360 

420 

479 
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ggacgagggg aggagcatgg cctctgctgg aagtgcaggc aaatgatccc ccaggaacaa 120 
tgatgggagc ttctgattgc tctcattatc tctgcaaagt aggaagaaag attcatcagc 180 
tgagcatgag gatggtagaa aacatctttg ggaaatttca gaagtgaagg aaggcataaa 240 
atagtcatct aaaaaaagca ggaaagggaa aagacagaga aatccagtat gagtcccagg 300 
actccaggaa gcatcaggac ccacttgaaa ttgccaatgc tgaatttaaa atgaggccag 360 
tctgtacaga agcacttctg gaatttgcta acagctaaat agagtagaat caatacttta 420 
gagaatacga gtaaccaaag gaataaaatt aactgatcaa cttttgtggt ttttactatt 480 
aatattttct tcagtgtaaa tcatagctgc ctgaattcct gaacccctct tatataaatc 540 
taaaaagctc tggtttatca tggttgaaaa ttcatggcta acttatcagg caaactgtcc 600 
ctaaagcatt ttttgaatag ctttagtatc aagatggtac tgagtgtaca tttcatttcc 660 
ctgcttaaag gaaggcttag ttattttaaa ccaagtctta tttttatag 709 



<210> 22 

<211> 517 

<212> DNA 

<213> Homo sapiens 

<400> 22 



atttctggat ttatgcctcc cctgacccat tccaggattt accccaaacc ttccacactc 60 
tcttctaaca gggaaagttc tgttatgaca caatagtact tattaagaca gatttacctt 120 
ctaagtctca ggacagcatt tcacaaccag aaataactgg tcacatgaag aaccaggagt 180 
ctggtagtag tgaaattcat tttccttctt gaaaaagtgg atcaaaggat tcaaacagca 240 
agtggtgaat caatgaaaag tggtaaaatg gtgaggaaaa aatgttacta aaagatgacc 300 
tcaagattac tggtgcatat gaattgcttt tttatatagg aaaatactgg ataatttctt 360 
attgtcatag tataattaga agcaatttca tgtgttcatt ttgccacatg agtttaaatg 420 
gaatagattt ggttccctct ctaacatgag ttcagtgtct gaacttgggc aaatttctaa 480 
acaattctga gcttcactac ctctgcttga aagtgag 517 



<210> 23 

<211> 695 

<212> DNA 

<213> Homo sapiens 

<400> 23 



ctttggaatt ttattctaag catcaatcaa gaggtatagt acgagaaagg tagaacatgt 60 

aattataaat tcaggattca ggaagtttat ttttctcttc tttttaattc tctcaaaatg 120 

atcttgattc ctgcaaagtg ttagtatatc tggtaagtaa gagtctattt cttttaaact 180 

tcatctgtat taaccagctt tatatgacca aaatgtcccc caaatttaaa tctttgcaca 240 

gtaaggcctt atatgtacac ctggcctcat ttcaaaagac taaagcagtt gttctcaaat 300 

tcagctgcac attaatataa actggaaaac tgtttaagct cctgatgaca aagccacatg 360 
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tgagactaat 


ttatgctgaa 


tcactgggcc 


aaggacccag 


tatagaggaa 


taaccagggt 


tgagaaccac 


tgcacaaaat 


aagttatttt 


ttttaaataa 


ataatggttg 


aattgatact 


gcaatttttt 


cagacttaga 


gaattcatcc 


tggcattgag 


tccaagtgtt 


tttgtttata 


tttttcctgt 


aaatattaga 


atttgataat 


tttggaaaaa 


tatattaaaa 


cattt 


<210> 24 

<211> 677 

<212> DNA 

<213> Homo sapiens 






<400> 24 

attatcattt 


gaatgttgat 


attacatcat 


atacaaattg 


tgtaacattc 


tattttaaaa 


gataaattta 


tcagaatcat 


cttatccaca 


ggttcatttt 


ctatggtttc 


agttacctac 


tattacatgg 


gaaaatcaca 


gaaataaaca 


gtttgtaagt 


gggcaacgtg 


ataaaatctc 


atgctgttcc 


tctctatctt 


ttgtccagta. 


tatccacact 


acatatgcta 


ccttcccatt 


gattatctga 


tagaaaaaac 


acacagtata 


tatagagttt 


tttctctttg 


tcctctgaag 


attcactgaa 


aactcaactc 


atgaaggtaa 


aaaaaaaaat 


atattaacat 


caatggagat 


attgccatca 


atggactaca 


gtggcttaaa 


tatcgttttg 


gtcttgggat 


cttggcaaaa 


caggttatgg 


gaagaagaga 


aggtcatctt 


gtgatgc 






<210> 25 

<211> 361 

<212> DNA 

<213> Homo sapiens 






<400> 25 

ttttttcccc ctgagtgttt 


ctctcatgct 


ttcctccaaa 


ctcacttttc 


tctaactctc 


cctagttttt 


tggtttcttt 


gcagaatgtc 


cctttagcac 


atagaaaatc 


ttttcttgac 


aatcccacac 


ttttcttctt 


cttttaagat 


ttcctttata 


catccacctt 


atccattcct 


tcttaaagtt 


ccagaaaaac 


taatggaatt 


atttttccaa 


agatcaacag 


gactttccct 



g 



PCT/USO 1/1 1330 



gtatcagcat 


tttttaaaac 


420 


ggtaaatgca 


acttttattt 


480 


gatcttagta 


ccaagtcatg 


540 


attattaaag 


aacctagaaa 


600 


gtatgctagt 


gctcatcctt 


660 






695 



attgcaacat 


agttatttaa 


60 


acattgctac 


agtagtctcc 


120 


tgtcaacaag 


gatccaacaa 


180 


tttaatttgt 


gcgctgttct 


240 


gcctgaacat 


gaattatcct 


300 


catcatttag 


tagctgtttt 


360 


tttatggggc 


aagggaaaac 


420 


acaagggcag 


actaatagga 


480 


aactacagag 


tgattattcc 


540 


aggttacaaa 


aagagtggaa 


600 


agagaaaccc 


tggttagcaa . 


660 






677 



tggagatgga 


gaggtttcac 


60 


tcctccacat 


ctaaaagtgt 


120 


cctgccacct 


acttaactaa 


180 


atggtgtgtg 


tcaatggcca 


240 


ggttttgttt 


cctgttactt 


300 


caagcccaat 


ccagtcggta 


360 






361 



00196PCT1 . ST25 
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<210> 26 

<211> 459 

<212> DNA 

<213> Homo sapiens 

<400> 26 

atacatgata aggtacatgg atccagggga 
aatttctcca aactcgccca taaaagcaga 
acccacagac aaaactatta caaaccccaa 
gaatcagaca cattactggt gaccggacat 
gagagtcaat taagtacacg ctatacacaa 
caacttcact gttacatgcc ttgaagtgtg 
gtttgattcc ttaggatgcc accaacaaat 
tgttctccaa tggcagcaaa gtacaaatga 

<210> 27 

<211> 625 

<212> DNA 

<213> Homo sapiens 

<400> 27 

tccaggcagt attctccatg acaatgagga 
gaaattttaa gaaaagttta ccgcctggga 
ctaacccttt gtaagagctt gttgagagct 
agcatcagct gacgaagagg tgaaggaggt 
gatttggggt cgggtcttcc tcctgattcc 
ggaagcgaag tagagccagc aaaggaaggt 
gtgataatta tacaaagtac taattagtaa 
ccctgtactt atatcccgaa ggcctcttct 
agtcacccac tgtcacagga gtaacagaga 
gtcaagcatc tggatgcaga tgcatgacag 
tgcgacagat gcacagagtg aggta 

<210> 28 

<211> 601 

<212> DNA 

<213> Homo sapiens 

<400> 28 

attaaatgcc tgaactccct tcagctctga 
cctctctaag ggacccaaat taaacagctc 
ttatttccct aatcagattt gggtaaattt 



00196PCT1 . ST25 



aggatgaagg gcagtgtggg attgcttttg 
caggacaaac taagataact aaacaaaaaa 
aagaagtgtg gtgggaacaa acatctgata 
aagccctgtt aatgagaagc ttacatttag 
cctaaagtgg taaatgctac cttggttatt 
gggtgcactg gcctgaacca ttctggttgt 
aacattgaga aatacccagc tacttttcat 
tctctatga 



aggtaagtct gcaacagaag aacaatggca 
ctatgactca ccttttggga gaaaatgtga 
cactttcctg ggaggagtcg ggagaagggg 
acccaacaag aaaagcgtag aaggaccagg 
aagggatggc ataagatatt gccaagtgaa 
gaactgttgt ttcattagaa ataatatgtt 
atttctttcc aacctcgaca ctccaaaaat 
tccccaagct ggaagacacg gtcactcatt 
ctacaaatat tggacaggac ataagtgagg 
gatgcaagtc ttcccagctc tcatggactt 



aactctgtgg tgtattctct gaggacatta 
acaccatcca tcatttttct gtctgaggtt 
tcagcctctc tctgtctctt acttccaatc 



PCT/USO 1/1 1330 



60 

120 

180 

240 

300 

360 

420 

459 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

625 



60 

120 

180 
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caataaaacc tgtatggatt tgttttgtat ttcatctaat gtcattattc attctaagag 240 
tcactgcctg accatttccc tgcctatagc ataattagct attaaaaagc tacactggca 300 
tggttttcaa acttgcatcc tctttttctg aggtggattg attctaaact gattaaaata 360 
tctcagaatt tccaatacaa tttttaaaat gcaacagatt ttcaagactg cctcatgact 420 
ctgccaagcc aagggagtta gctgccaact ctctctgact gccaaggaag ccaaataaat 480 
aatcctgatg gtggttttaa aatgagaggc aagtgcccat ttcttaggtt gacagtgcca 540 
ccctacacat tgacttctcc agggtttgta agacaccaag ggtgatgttt cagattttcc 600 
c 601 



<210> 29 

<211> 597 

<212> DNA 

<213> Homo sapiens 

<400> 29 



tccacattct ttctaaagtt ctgagctttt ccatgggctt ccatggtagg gaaagcacat 60 
ggcctgggtg tgggtagagc aggtgcggcc atttatatgt atggttcttt gcaagtctgg 120 
catttgtaaa atgggtgatg cttgtattgt gtttatttat tcaatcatgt aatagaagat 180 
gcacataaga ttattttgaa aagtatgcct tccattttca tgctgagaat aatgcaggaa 240 
gttcagtgta atgcagttat aataaaatag tagcaaaaca atattttgct ttaaatcatg 300 
gaattagcaa gtaaagacta attggaagcc aatcttttgc aaatttttta aatgtaagtt 360 
tatttggagg atatgacttg ttggcccaga gtacatataa agaacaaaag agtataatta 420 
acaacagttt caaatatgga cttaccaggc atcttgataa aatcagtatt gacatgtatg 480 
tgaatgccaa cattgtgttt ttccaattca atactatgtt atgccataaa actggtagca 540 
gttatgaaaa ttagaattgg ttaaaaactg ttgaaatctt taaatttttc ctgttta 597 



<210> 30 

<211> 618 

<212> DNA 

<213> Homo sapiens 

<400> 30 



tacgtgggtt tccctatcgt cctcttcatg agttctttgt gaaaacagaa agactgagtc 60 

tgccaataac cagcaagaga acaagataaa ataaataaaa ttaaccataa gactttaaca 120 

tatgacaaac aactggtaag gattttcaaa atcttttggt caactttgat ggtatttttc 180 

catacaatga actctaaaat atgaaaaacg tacatccata ttttagatat aaaagtctct 240 

tgcacaggcc agaaaatgaa actttaattt aagcaataaa attccccttt gtagactgca 300 

aatggagaac atgctatcta gcttcatttt tcttcaactt acataaaaat gaaacaatgg 360 

ttaatgttct ggcggcatct ctaaacatat tcagtgaaac aaaatttcct tacaaatgtc 420 

aacagcttac aacaaataac attttatcct gtttaattat ttagaaacaa aatcagttat 480 
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gctgagatat gtttgcatgg gatttatata ctctgatcat agaaacaaat tattgacatc 540 
tgaatctgaa agctgcaaaa catgataaaa gacataataa aatcacagat ttgttattct 600 
ctcaggaact ttttctag 618 

<210> 31 

<211> 655 

<212> DNA 

<213> Homo sapiens 

<400> 31 



ggtgcccatg cttggtggta ggatgtatga agctccttgc tcctccagct gggcatcctg 60 
ccacttgctg agccaaataa ggaatgtggg gaagcagcag gccaccagcc agatgagggc 120 
cactgccttc caggcagccc catgggacat gaaggagagg tagcgcagtg gatggatgac 180 
tgccaggtag gtgtgcagca caatggcggt gaaggacagg atggtgctgg tgcaggcggc 240 
gaagacagca tcagtgagaa tgccacaggc catgcggccc agctcccagc cacccaggct 300 
gctggaggag atgagcatgt ggaggagaat gtaggccagg tctgagagca ggatgttagc 360 
cgggagcagg tagtggggct cctgtcgcag ccgttggttc cgcaggatgg tcaccagcag 420 
cagggggctg acagccagtg tggctgcagc cagcaggctt gagggaagga aaagccagta 480 
cagcatggag ctgggcaccc tgaggtcccc caggcccaag gaagtgttgc tggctgcttg 540 
gggcatgcag ggtgtcttgc tgatgagctg gatcagggcc ggccaagctg tagtgcccac 600 
agggcaaggt gccagctcat cccccatgct tcctggcagg gatggctggc tttgt 655 



<210> 32 

<211> 697 

<212> DNA 

<213> Homo sapiens 

<400> 32 



aacactgact tctctgaagc agttgtctaa aagaacctac accattttta tttagcaaaa 60 
aggcttttgt taaaagcagg ggatagcaga aagagctttg taaaaaatat gtcatggatt 120 
ttaggagttt ctaagagcaa gaaaacgttt cttaaataga ggaatgaagc aattagagtt 180 
ccataaaaat cacctaatgg gccttccaaa aggcaaatgc taaagcccca gaaatcatca 240 
ctgaggaagt ctgaagtagg aagagacctt gttctagaaa gccgacaagg tagaaattaa 300 
aatggaacag gcccaacttg aaattccgag accaaaagag gagctgatga cattggtggg 360 
agacaggtgt gggaataaag aatgttggta gattctagag acattccagc gataacacag 420 
acaggacttt gtgactgact gtatggggca gctgcagggg taggagagga ggaacgatta 480 
agacatgatg aactgggcta tgagttggca gctccattta ctccagagaa cacaggaggt 540 
gaaaatcatg ggagacttga tgaaaacact ttgagaggca ccatggggat aaaagccaga 600 
aataaggtgg gaaatggtgg aagctattca ttctagaaaa gagggtggga ggatgagcat 660 
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aagttaacag gaaacaagtt 



<210> 33 

<211> 611 

<212> DNA 

<213> Homo sapiens 

<400> 33 

tttcccagat aaattgtatg 
tccatttggc acactgcagg 
cattttcatg atgtcctcag 
ttttgagtca tcccaatgca 
attttcctcc atacctgaat 
gttagtgtca aacattaatg 
gctgcctaca gacacatagc 
agtaaagcag ttaatgtata 
aatttttaaa atattttatt 
taagttcttt actggtgatt 
tattccctat g 



<210> 34 

<211> 602 

<212> DNA 

<213> Homo sapiens 



<400> 34 

cgggttattt 

ccctgagctc 

ggtttagagt 

ctttggcaag 

atggttgttg 

catatctttc 

gtggttaatt 

ggtacatgtt 

gaaattccaa 

gggcaaaagt 

gc 



agagaaccac 

acggtctctt 

aaacagtgct 

ttattaagtt 

cgaagattga 

ctctctgtta 

ttagtcctct 

catgaatatt 

atcttacatt 

taagatttgg 



<210> 35 

<211> 428 

<212> DNA 

<213> Homo sapiens 



aattttttaa 



cacagtaact 

tgccagtggg 

ttatttacct 

gtcatgtaat 

ctctagtatt 

gatttttaca 

tatagttcca 

tttggggtta 

tttccacaga 

tgagagattt 



ttgaaatacc 

ccctgtgaga 

gggctgtatt 

acttcatctg 

gtgatatgca 

ttaaatggag 

gaattttaat 

gagtgttgta 

ttacaaacac 

ccaccagcac 



00196PCT1 . ST25 
aagtgct 



ggtgttgcag tataccatag catatataca 
acaacatacc agagtgtaag tcttcctgat 
tgtaataagc ttgtaaacgt ctatgattgt 
aacaacatgt attttaaatg aaacttgggg 
cacataaatg aaaaatcaaa attaggataa 
atgctaattg gtgttccttt ttaaattatt 
tgcactttca accaccaatg ctgccaggct 
attatcagaa tcaccagaaa caattttttt 
ttattggggt acagatgctg tttgattaca 
gggtgcaccc aacatccgag cagtatacat 



acctccttgg taacaccagc tccctccacc 
tgcagcacca ggtaaggtca ttaacaacca 
tctgatcctg cctttcccta actgggtgct 
tacaatgggt tacacttatg ccttttacat 
taccaaaaat gctgagcaga acaccttgtc 
gcctttaagg ttaagtaatt tgttattgtt 
ctagtacaaa ttgtgctgca tttggcacat 
taaaggaatg aaaaatcaat tacatgaaaa 
agacacaaag aatactaaga tttaactcag 
gtggtgagct tccttgaaag tttgtttctg 



PCT/US01/11330 

697 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

611 
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<400> 35 

attctaatgg cattaatcca tagcattatc tccatctctg ttttaaatat catgcatcct 60 

cattctatga ttcaatttaa aggaatcctt caaaaggatc aatctaaata aataacaagt 120 

tagctttcag gcaaacaaat aaatttgctt tgttttatat tcaccataaa tatttcactt 180 

aattactgag gtaccttgtt caggaaacac aaaacaacat tataaattaa ttagcactgt 240 

ccctgctgac gttttagtcc tgtggaatgc aaaagctaaa agtaaaaaca ggccatgaag 300 

cccaaccaga gcacacatcg tatgcaaatg ataaagccca caaacatcat gggatcattc 360 

ctgggacatt ctgaatcacc aaaattttgt ctttaatcaa gtattgccct atttattttc 420 

aaattcaa 428 



<210> 36 

<211> 643 

<212> DNA 

<213> Homo sapiens 

<400> 36 



tttgggtcta gaatcccctt ggtttgggaa gcatccagaa ggagcttcca tccccatcca 60 
tttcttgctc acttcctcct ctctagcttt gtttacatgt ctctcgatac ctagacagag 120 
gcagaggcat ggacttctgg ttctaatcat tcaagcctta cacgtccttc aaggctccat 180 
tcagaattat ctttcctcgg ggagtctgct tctcctattt caggatttac tgactattct 240 
cttatctctt gtaacattta atatcccact ccttagcatt aacttttaaa cttgctttct 300 
aatcctgagg tttgtgttcc tttgccttgt aaaattcttt gtaaatggcc agcccagtac 360 
gtagcccagt cccaagcacc acgtaggcaa ttgaaggagc tgggacaaaa agagttcttt 420 
gtttgaattt cttttactgc tctgagttta ctctgtattt gcacatgagt tttaatgttt 480 
tggggccatt gaactatttg agaatctaga agataataca cctcttttca gaaaaacaca 540 
tatgaataca cacacacaca tgccacctac acacacaatt ttgcatgtaa ttttaaggat 600 
tcattaacct tagcttacca gactgtaagt tcctttgcat att 643 



<210> 37 

<211> 567 

<212> DNA 

<213> Homo sapiens 

<400> 37 



gcaagttatc tgtatttatc cccctacaaa cacacactcc taacatacag tggtgagaga 60 

ggaacaacat aactgcagag gaagtaagtg agagacacaa agcagtcatt ggttcattgc 120 

tataatgaaa ttctcctaga caaatgctgc caggatctct tccctgggga taaggtctag 180 

ttatcttcct ggaagtggtt tccagctcac tattctctac tgtataatta cagtgactcc 240 

ctcatccatc ctcttgtctt ctcagatctt aactttatcc tctagactcc aggctcctcc 300 

tctgagatgt tctcactttt ctgcaacaaa agctgagtct atttctcaat ctgtttgctg 
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tccatagaaa atggaaggtt cagaggcttt tattcaattt tctcagtctc tttattgcaa 420 
gctgggtccc atttacttat ataactcttt taaaaagttt ttgtgggctt tctatgtatc 480 
agataataga ccacttcatt tgataaaaag ccacattctt tgttttccag acaagctttc 540 
tatattttgg acaagtaagg ccactta 567 



<210> 38 

<2U> 594 

<212> DNA 

<213> Homo sapiens 

<400> 38 



ttatggtgtt tgtaagatct tattgcccaa agagtctgtt ctgtccatct tatgatatct 60 
gttttaacat taatgatgct cagttgtgtc tagaccctaa aagaagaagt ttgtatgact 120 
ttccatgctg ttatggtcag gaatttagtt ttaagctttt ttggggcctc taagccacaa 180 
ggggatctgt tcagtcagtt cagtagaggg cttaggattt atcatcttta attcacattc 240 
ccccattttg gtcaaaatat gccaaaagta gcatcaatag ccaagctctt atttcattcc 300 
atattattac caggtggtgt ggctatctat ctcagatata ttctgttctt caatgggacc 360 
catatagcca agggacttat agccaaaaga cttacagcca attaaacatt ctaggacaaa 420 
agggaatgga ggtgggaagg cattcattat tccttaaaaa ccttttgagc aatataagag 480 
ccacaaacca aaagccaaaa agtaagctta caaaaccgat ttatctataa gttctatgtg 540 
ttgggccatc ggctcttagg catctgtgag cccatctttt ttggaggatc tgaa 594 



<210> 39 

<211> 282 

<212> DNA 

<213> Homo sapiens 

<400> 39 



aaggcagagg gggccagcag ggcgggttac agaaccatga tgtgttttta actggactca 60 
cttctgccag tatctgcctg actcttcagc ccatgtctct tttccttgtt gtaatactaa 120 
tgggggcatt aaggagccag agaaggggcc tccgacgcca ctgcttgtac ctctggagtt 180 
acatttagcg gcatttatat tttgtcatgt gaaattcgaa atcctcatcc aaaatgcaac 240 
tgtgggggaa ctctcatagg aatttcagcc aattctggct cc 282 



<210> 40 

<211> 626 

<212> DNA 

<213> Homo sapiens 

<400> 40 

cccttcctcc ccagccatac cgtgacccac ccataagctg gcccccttag ctctggctca 60 

cctggctcag acttagaggt ggcaggattc ctgctgctca ggaaataagg actgctcttg 120 

agctcctcac aggccccagg aatcccaaca aaagccaacc aaggctacct tcaggccttc 
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cagaaggggg 


tggtagtgtc 


ctcatcaggt 


tccccaagtt 


ccagggccct 


tctccttgtg 


gctcaggatt 


tagccccact 


cttccagcca 


acccagcatt 


agaggcagtg 


gctcctctta 


caggcataat 


ccagccagga 


aacctctcac 


ctttccacag 


acggaagccg 


acacagacat 


gccctgcacc 


aagccgctca 


aagggccacc 


ctgcaatgac 


agaggccccc 


acagagtgag 


ccagagactg 


aaagccctcc 


aagccaggtc 


ccctctgagc 


ctgctaggtg 


ttatctggtc 


tctgct 




<210> 41 

<211> 685 

<212> DNA 

<213> Homo sapiens 






<400> 41 

aaactcccaa 


acgatagtaa 


cttaaataac 


ttaggtcttt 


aattctagta 


gttggagagt 


ccaccatccc 


taggaatgta 


atatagctgc 


tgatgctcca 


gccattacag 


ccacattcca 


gaatgaagag 


aagaagagcg 


tgcctaggag 


tcccatgtat 


cagaacctag 


tcacagggcc 


actccatacg 


tatctgttag 


caaaatttcc 


atgtcataca 


acacatatct 


gcaggttggc 


ctggtctcag 


acaggcagtt 


ctgcttcggg 


ttacagtggc 


ctgcaggtct 


gtgtttcagt 


tgagtgactg 


tcccatgtgc 


atgaaaggaa 


gccacatctt 


tcaacagggc 


tagccacatc 


gacaccaaag 


agcagataga 


aataggtgag 


acctcttaag 


cactgccacg 


tctgttcaca 


agctattagc 


caaagcatag 


tcaagggcaa 


gaagtacaat 


ccacc 




<210> 42 

<211> 566 

<212> DNA 

<213> Homo sapiens 






<400> 42 

acaataattt 


gttgtatatt 


ccaaaatagc 


tagtagtgta 


agataaatgt 


ttgtggtgat 


gcatatttca 


agtaccctga 


tacatctatc aaaatatcag 


cagtacctcc 


aaaatatgct 


aaaaatttaa 


acaattataa 


tgtattattt 


atttctaaat 


ttcttggtgt 


ttaatttttt 


catatattac 


cttataccct 
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tagggagagg 


gcagctgggc 


240 


taccatggtg 


cagccccagc 


300 


atgccaggcc 


ctagttggct 


360 


caatggccac 


cagtgtgaaa 


420 


tcttgcatgt 


ggcattgtcg 


480 


agatgcccac 


gcatcaagag 


540 


ttggatcttt 


cctccatgac 


600 






626 



aatactctct 


tcagtaaaag 


60 


gttcttgtcc 


tcatggttca 


120 


gacagcaaaa 


tatggaaaga 


180 


tatttccata 


tatatttggg 


240 


ctattgctac 


atagcaacca 


300 


tagggttcag 


ttcctccatg 


360 


tgagctgatt 


ccatttctca 


420 


ctttcatctt 


ccttgggttg 


480 


tgttcctcat 


ggcccaaaga 


540 


gtctagactc 


aaaactggca 


600 


atgcattacc 


aagccccaag 


660 






685 



atgtttccaa 


tacaaagaaa 


60 


tctgataatt 


gcacattgta 


120 


caattattgt 


ataagtacaa 


180 


ggtttattag 


atttaaaatt 


240 


ttaacttcct 


aaaatatatt 


300 



00196PCT1 . ST25 



Page 19 




WO 01/77330 



PCT/USO 1/1 1330 



00196PCT1 . ST25 

aggtcttcat attttagagt aaaattctga aaatcctttg agtatctgat tttacaatct 360 
tttcttccac tgattttccc ttagcaatgg cctgtttaaa gtgttgtgat gatgttactg 420 
agaaatgggc tggctacctg atgcacatag aagccaatac tatggcagtg gttttctaga 480 
aaagaaaagg ctttactgtg agtctactgg caaggagaca ggtggcaaca ctcaaatctg 540 
tctccctgaa ctgaggatgg tggggt 566 



<210> 43 

<211> 578 

<212> DNA 

<213> Homo sapiens 

<400> 43 



cctcttactt gggccccgtt cactagtcct tcagccaaac tgcctcacat gctattccca 60 
gtatgaaaat cttgccattc cctttatctt ttttctcttc tctcatttac agccctgtgc 120 
tagtttcttc attcccttca agttctggcc aaactttatt tacctcttga ctgaccactc 180 
catctaaaat agtactcatc actgtgtatc ccctcaacac actttatagg tcatggccat 240 
cacctgataa tgtgttatgt attttttggt ttacttgttg tgttagttca ttcttgcatt 300 
gctgtaaaga aattcctgag actgggtaat ttataaagaa aagaggttta attgactcac 360 
agttctgcag gctgtatggg aagcatgttg ctggcatctg cttggcttct ggggaggact 420 
caggaaactt acaatcatgg ggaaggtgac gggggagcag gcacatctga catagcagga 480 
gcagcaagtg agcaaagggg gacgtgccac acacttctaa gtaaccagac ctcatgagaa 540 
ctcactatca tgagaacagt accaggggat ggtgctag 578 



<210> 44 

<211> 684 

<212> DNA 

<213> Homo sapiens 

<400> 44 



agtataacaa ttcactgctt tacatctcta tattttgctt atctcaagta tccactttgt 60 

ctggtatagt gtgctcattc cacagttttt ggctgtcctg ggaacaacaa tctagtgcaa 120 

ctccagcaat gtgagttata gtgcaaatgt caaaccagag cagcatcacc atctagaggt 180 

caaaatgata actgcaaact ttctcacctt tatgagcctt ccgtattctg tatacatagc 240 

agtttatgtg aatgtacaga aaataatgtt tgctattgtt ttctctccag ttgggtttcc 300 

agaaagagat catggcataa agcaggaacc acctgtattt acagatggca tagggaagca 360 

tacatcgcag agccatatat cagcagcact acagcatgtt tcaaccaaag atgagcctcc 420 

cacatgtcag acaaaccacc tacattggga ccacagcagt gacagtgttt tttagcacat 480 

tcctgataat gaaatctatg ttgaactcaa catgaatggc ttttcctttc tcttggcagt 540 

caacagccta caccattctg catttgactg tttagtttat tctcccctct ggaaaggcat 600 

gactatggaa acagagtaga ggatattttg gggatttatg aaactattaa tataatttac 
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tctcattgct gtgctttcta caaa 684 

<210> 45 

<211> 693 

<212> DNA 

<213> Homo sapiens 

<400> 45 



tcagcttatc tggtcaatag cttttcgctc tgttgcatac cttgagcata tgcatcagct 60 
acaatgttta taggtagctg tatggtgttt gacacagcac atggcgtacc tttaaaacaa 120 
ttatagcact gggatttgga tctgaattta tgttgccttg tcaaagtttc ctctttgtaa 180 
catggtagcc ttttaaatat taggcagcta cctgcaacac tgggcattca gactaaccca 240 
tcaggcttat ggcatcttgc tcttctcgtt ccctctctgt gtgttggtac atcatgttag 300 
gtttatgcag tagacgtaga taggaagcaa gccaattggc tacagggtat tgaaagtcaa 360 
ttgctgagaa tgataaaaga caaggatagc cttctctgca aagaagtgct aagaagattc 420 
taaacgtata caaggatctc aagagaaaca gtcccagata gcaacactat tcagtcttag 480 
actatggctg atactataca cttctccagc tcctctgctc ctcagagcag aaaacagaag 540 
attttgaaat gagcaccacc ccagctcctg aatacaatgg tacctttcat ctatttctgg 600 
tgacttttat tttcttttgt tgctggatcc cctacataat tgtaagcata tcgcaggcaa 660 
gcacaatggt aaacagtggg tggacgcttc etc 693 



<210> 46 

<211> 677 

<212> DNA 

<213> Homo sapiens 

<400> 46 



atagaaettg attatattgg tatttttatt tcaaattttc aatttttgga atggcagaat 60 
gttgctattg aaaagtgtct taaaggtcac cactgtaacc ccttcattgt gcttgagacc 120 
tgctcagctc ctaaatttaa caggggacgg atctgagaaa ctgactccaa gttgtaacct 180 
ettgettagt tttctttcta gggagatatc cgtctctcca aacctgtcga aatctaaatt 240 
tattacctct tacctaatac ttggtcccct gtggacttca cttcactgtt tgtgctaata 300 
gccttttcat caccatcttg actttggatt etagageate acctacttcc ccattttctg 360 
tgacccttac attcctcctg tcagtcacta tgtctgattt attgttctcc cctatctttt 420 
gccctttgca aatcctcaag ccctcattct ggttcagacc tttaaaaggc tgagttactg 480 
gagtatagtg ttacccaaag tgagttgttc cataaaaaat tagtaagttg gaaaaaaaaa 540 
caaaaaacaa aaaaataccc tacccataaa gttggtaaat gttcctgtaa aaagggttcc 600 
ttggccaggt acatgttaga atagctggtt aagtttcttt gcagaaagac ttctcctggc 660 
cttcatttgt gactgtg 677 
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<210> 47 

<211> 729 

<212> DNA 

<213> Homo sapiens 

<400> 47 



gcaattaagt tttgtactgt atggacagtg tgaaaaacat tatggaaaaa caacttgaaa 60 
gaaaatgtga cagaatttct cctaacaatg tcattgcttc aaccagctac aaatttccaa 120 
cctagtttct ttcttttgct gtttcttctt ttgtctttga tacaatcata cagcctctct 180 
tccttgaaga gataataaaa gactaacagt taaaagatct ggaagactca tattcttttc 240 
tttttcactg gctacggttt tgaaaagagg ctgttggctt ttgatttttt cttttgggtt 300 
ctttacatcg cccaattcaa acaggtctgc tctcaaagaa aacaaatcaa aattgtcaag 360 
acctgtgaag catgaaaaat aaattgcttt ttccaactcc aaaaagcacc agaaaagcat 420 
taattttgat cttttataaa cctctatccc ctatcctcta atctatagat ttcacagaat 480 
gtttatatat tcttctgtat aatacaggag atcaaacctt attatgaata aattgaattg 540 
aacctgtaat acaactaata tttaaactag tgttattttg gagttcaact agacacatat 600 
aaaacatttc aagtgagatg acacaaattc ctggggctgc cagtataaaa taaacagtcc 660 
agtaagctgc atctaccatg ccgttaaggg actctgtcct tttagctggt gggagcacag 720 
gcttcataa 729 



<210> 48 

<211> 595 

<212> DNA 

<21 3> Homo sapiens 

<400> 48 



tcctgagaag acctgcagca cagggtaaaa tatgcaaggg agggccatat aacttttatc 60 
tttacttaat ttattttaat ttactaattt ttaagtatta acctattttg tttttattaa 120 
atctctgtgg ttgcacagaa ttcaaattgc agcaaaaatc attcagggct aaacactgga 180 
aaaatctctt aattctaagg tacatgacac aatggactca aaaacagttg ctgagtccct 240 
ttcactggag aaatttaaag aaagggtata gaaaagtttt gaccaattcc acccaatcct 300 
gcatccccaa ttccaatctc aaggaccagt ttccatctga tctctctcca cctacagatg 360 
gtggtcctga atctccaaat caacaaacca aaaactgaat ccatcatctt ctcacacctg 420 
gtttttcctt ccaactccct catttctgtg acctgcccca taaccttacc aggaatccag 480 
cccccaaagc agggtggact cctccctctg caatggacac cagggattca ggtcctgttg 540 
ctggctccaa aatgcccaca atgccctgtt ctcccaaatc agcacattca acagt 595 



<210> 49 

<211> 710 

<212> DNA 

<213> Homo sapiens 
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<400> 49 

tttgacttaa 


ccctttgtag 


cccaggtaat 


aaatccaaac 


tcagcaagta 


tgggctggac 


cccagtagct 


ctgtggttgc 


cactttttgg 


cccatattga 


accgacgtcc 


ccttggcatc 


taccagggac 


tcctcaggga 


gagtgtggga 


atgatggggg 


aagactcgtc 


actcttttgt 


agagcgtggg 


gcagatgata 


gcagagacct 


tccagggccc 


agggctgggg 


tcttgtcttc 


cttggatgtg 


gtctagcgtt 


gctccagatg 


gtgggtttgt 


ggcaggtggg 


gcagaagcag 


atgatgcagt 


tgaggcgggt 


ctctggtaga 


gagtgatgtc 


aaagatgagc 


actcctttta 


tcccctgact 


cttctgagga 


tggctgcctc 


cttggtgagc 


cacttggagg 


tctcaggccg 


atcatgcggg 


atggtggccc 


agatgaggaa 


ggggatccaa 


ggcggtggcc 


ttcccagatg 


cactgggccc 


cagcccttct 


tcctagcttc 


ggctgattac 


tgtgggcttc 


agcaaccagg 


gcctacctgt 


aggtctccac 


atttgtaagc 


accacagaac 


ccagtgcatc 


tttgtgcact 


caaatcgccc 


ttgatccagg 


ggtattttct 


cattcagaac 


acactttgaa 


aggcggccat 


tccccttctg 


gagaaagcct 


ggagaatcta 


cagtgccctt 


aattacagtg 




<210> 50 

<211> 550 

<212> DNA 

<213> Homo sapiens 










<400> 50 

agatgcccag 


acaccttcac 


ttcagcagac 


aaggggcaga 


gtcctggaaa 


atctaggcag 


ggaagacttg 


cgcctctaag 


agtaaaaggc 


ctcccagaga 


ggacatggat 


gaaaggagga 


ccaccttcca 


atgccactct 


ccaaagcagg 


aaacatccaa 


ataaaggatg 


ttgattttca 


ggaccccatc 


ccttcatgag 


tgcttacaca 


actggtatat 


cctctcccgt 


ctcttcctct 


ggtagccaag 


accttatacc 


agtttgagta 


tcctttatcc 


aaaatgcttg 


gggtcagaag 


tgttttgaat 


ttcagatatt 


tttaaatttt 


ggaatattta 


tatcatacct 


cttggttgaa 


ccttccagat 


acaaaaatct 


ggagtccagt 


gagtatttcc 


tttgagtgtc 


atgtcagtgc 


tcaaaaagtt 


ttagattttg 


gagcgtttca 


gatttcaggt 


ttttgaaatt 


ggaatactca 


acctgtactc 


tctgtccttg 


ttctacctct 


accagaccct 


cccccacagg 


aatgaattta 


gatctgaaaa 












<210> 51 

<211> 747 

<212> DNA 

<213> Homo sapiens 










<400> 51 

tcatcctccg ctgtctattt 


tgagctgtga 


gtttatccac 


aaaggaacag 


agctgaaatg 


aaacaatttc accacagtaa 


cttgttaatc 


gggcatcctt 


taagtatgct 


ggatttaaca 


ctggaagttc 


ttttgaagac 


tctgaaagtt 


ttctttaatc 


gtcatgagat 


ttttccaaac 
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120 
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taagttcatg atatggattt ttttcactgt atctagctta agrtcacattt caattcaaat 240 
ctaaacctaa actgatggag ctggagctag tgacttcagg caattggcat cttttcgctg 300 
aatacaaaca tcctatttaa aagaccaaac acatgactcc attcaaaaat taaaacagtc 360 
atgtgtagtg aaacagcaag aacacggtct gagaaacgtg tccttgcaca cacagcgtga 420 
atgcactcac gcaagcctag acggtgcggc tgccgcacac caggccctgt ggtacagcct 480 
gtcaattcca ggccccaagc ctgcatacca tgttgctgtg cgggacgctg ccggcggctg 540 
tagcacaatg ctaagtatct gtgtatctca acacagaaga ggtagagtaa agtacagtat 600 
tatgatcgta cgggacgcgt gttgtacaca cagtctatca ttgatggaag catcgttata 660 
tggcacatta ctgcactgta aaaagacacc aaacttcggc cggcgcagtg gctcatgcct 720 
gtaatcccag cactttggga ggctgag 747 



<210> 52 

<211> 695 

<212> DNA 

<213> Homo sapiens 

<400> 52 



ttcttccttt tcctttcatt atcattttct ttttgtctca aaataatgaa aaatgcataa 60 
gggtctgtag agagaagaaa atgtccttgc ccatgaactt cttgcaggta tttatcttgc 120 
ttctttatct tactaaaaat agaattgaaa gtttttcatt ttttgttttt caattttaga 180 
ggatacaatg gagattcagg aacgaataga aaatagtttt aagtctttac tagaccagtt 240 
aaaaggtaag ttttcctact gtagattcct gtatttgtat ctggttgtat ggcaatagct 300 
tcgaagttct ttcccctatt cccaagccca atcacccaga gataagtaag tagttttaac 360 
actttggagt caatactcct agatgccacc taaacacata tgtgtgtgaa tgaaaataca 420 
gataaaaagt aatctttaaa cataggaaat ggtgtaatcc atgctttttt gactttaatt 480 
tttttgttat tttggatacc tttccatgtc agttatatat accccattta ttttcaagac 540 
tgcgtaatat tctatagtat tgtattaaca ttttttatgt tatcgcaatt ggtgacatat 600 
tatgtatatg agttatttct tctactgatg ctgaaatgaa tatcttggga caaattgtta 660 
ggggtattat ttgagtcctt ccttgggatt aaatt 695 



<210> 53 

<211> 735 

<212> DNA 

<213> Homo sapiens 

<400> 53 

cttttgagga ttaaaaattc ctgcttactg tcgttataac acggggatta ataagcacct 60 

tactggaatc tctcacctac cataatttta gtatgctatg tgagggaatg aacagtctca 120 

cacatttaat aatgactact catataatgc ttttaattgg taatgaccta tatgaaacat 180 
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gatatagaaa 


acacattaca 


gcttctcaaa 


tgacccctat 


aagttaacca 


attgcttagg 


240 


tttctgacaa 


atttgaatct 


ggccccatgc 


acctttgctg 


ggccccacaa 


aacaaggagg 


300 


tagattattt 


atgaaggtca 


accactctgg 


caatatcacc 


attaaatatc 


aagctcatct 


360 


gccccatagc 


tcctccatct 


tcaggtccag 


gactctggat 


tggaatgacc 


tacctccaca 


420 


ttcagttctg 


taagtcatta 


ggcatcatcc 


aagatggtag 


atgatgaata 


aatggacaat 


480 


gacttaagct 


ttttttactc 


tctcatccat 


tccaatgctt 


tcttccctgg 


tctttgctca 


540 


ttatttccat 


gttatttaat 


atatatttgg 


aagaattcat 


ggcagtgata 


acaataatgg 


600 


ctacaatttt 


ttattaccta 


tgtatgccag 


gcattgtgct 


aagtgcttca 


ggtataagat 


660 


cttgtaaggg 


attggttaca 


ttttacagat 


ggtaagactg 


ggattcagat 


gttagttgcc 


720 


tgtttaagtc 


aataa 










735 


<210> 54 

<211> 427 

<212> DNA 

<213> Homo sapiens 












<400> 54 

ctcttctccc taggtggttt 


gctggcaatc 


tttggcattc 


cttagcttgt 


ggaagtatca 


60 


ctccatctct 


gtcctgattt 


ctacatggtg 


ttcttcctgt 


gtgcatgtct 


gtctccaaat 


120 


ttccccattt 


tataaggaca 


cagtcatact 


ggattcgggc 


tcattctaaa 


gacctcattt 


180 


aatttaattc 


cataaagacc 


ctatctccaa 


ataatgtcac 


attctgtggt 


actgggggtt 


240 


atgacttaaa 


catataaatt 


ttagggagac 


aaatttgaac 


ctctaacagt 


actgaacatc 


300 


caggatggaa 


gaacatggta 


ttaggttgag 


ccaaacacag 


ttgcttacgt 


tttggttttc 


360 


ctcaccagga 


caagaaaccc 


ccagtgcagg 


aaaattggag 


acatggaaaa 


cagggcttaa 


420 


gtaaaca 












427 


<210> 55 

<211> 713 

<212> DNA 

<213> Homo sapiens 












<400> 55 

ttattatact 


caacactgct 


aggaaagaat 


cagtgatgtt 


gaagatatat 


atatatatat 


60 


ttgcttgtgt atttgtgtgt 


gagagacaca 


catagaaaaa 


aagagagaga 


gaaatatatt 


120 


ggttgacact ggcttctttg 


aaaaaaggca 


gtttagtaac 


aatggccttt 


actagacaga 


180 


catgttagaa 


ggcagcagga 


gaaagggaat 


gtggtatcag 


atattttctg 


taaaaggttt 


240 


gttattaata 


ttcatgtggc 


aaattgtagc 


tgatgtcaaa 


gtagttataa 


agcaagggga 


300 


acacaattct 


tttacagcaa 


tgttgaggtc 


taagaaacat 


aaaacaaata 


cctggtaagt 


3 60 


accatgcata tatacataca 


taaacaatca 


ataactcaca 


aaacattcac 


atatttgcaa 


420 


cactgctttt 


cagtttatgc 


agtttatttt 


ttgttctttt 


taagcttttt 


attatagtga 


480 
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atgtcttata tttcattaaa 


agttttgata 


ttatatgtga 


aacaacagtt 


ctgataaagc 


540 


aatatctaga 


taaaggctat 


tacttacctt 


tctcaaattg 


atagattttc 


tccttgtaac 


600 


aagctctgat 


ataaaatatg 


ataatttgtt 


gaaaactttt 


acacattcaa 


aactaaatta 


660 


tcatatattt 


aatgagactt 


tgggtgtgta 


tgtgtgagtg 


tgtgtctgtg 


tgt 


713 


<210> 56 

<211> 607 

<212> DNA 

<213> Homo sapiens 












<400> 56 

aaaacttggt 


tttttaaagc 


aaacacagaa 


acaatgtaat 


ataggtctta 


ttacatatgt 


60 


aggaaataaa 


aataatatgt 


atgacgacaa 


cagtagtcta 


aaattcagga 


gacagagaat 


120 


ggaagtacat 


tgttgcaagg 


ttttctaata 


cacatgtaca 


aagtggtata 


atgttacttg 


180 


aaagataact 


gtgataagtt 


aaagacgtaa 


tcaatgacac 


tatatcaacc 


actaaaataa 


240 


tacaacaaag 


gatatacgaa 


atatttttaa 


aagtataatt 


aacccaaaag 


aaagcataga 


300 


ggaaaaaggg 


aacaaagaat 


aatagatgga 


ataaacagaa 


aaaactagcc 


agctggtaaa 


360 


tttaaaaccg 


atcatataca 


tattcacatt 


aaatacaaaa 


agtttaaaca 


cttcaaagtc- 


420 


aagtcagagg 


tgtcatattg 


gataaaaaga 


aagactcaac 


tatatgttac 


ctataaggaa 


480 


tgcactttaa 


atatacaaac 


atattaaaat 


aaaaagatga 


aaagttatat 


acaatgttaa 


540 


tactcatcaa 


aataaagcta 


atgaggctat 


attcatatta 


aaaagtaggt 


tttaaagcaa 


600 


agattac 












607 


<210> 57 

<211> 746 

<212> DNA 

<21 3 > Homo sapiens 












<400> 57 

tcaagtccat 


gcttttacgg 


aaagacccca 


gttcctgcct 


cttctatata 


tttatctacc 


60 


ttgtggtgaa 


gagcatgtgt 


gtgcaacacc 


tttgcctgaa 


atggtatggt 


ttggcattaa 


120 


tgaattgtgg 


gtccattgaa 


aagaaatctc 


ctcttgtttc 


tcgtgttatg 


gacagttcaa 


180 


ggtttgcctt 


agaactaact 


tcaaggaaaa 


gtagcagaat 


cgtaggaagg 


gacaatcttg 


240 


ccttcagtcc 


caccctctgt 


tccgggcagg 


tctgggtggc 


tatcttcttt 


cgggggcttt 


300 


tccttgcaga 


agaacttctt 


cagcatgtcc 


tggatttcct 


tcttaatggt 


cttgtgcatg 


360 


tagccataga 


cataggggtg 


gatgcagcac 


tgcaggaaga 


aaagccagat 


gattatggtg 


420 


atcacccact 


ggggtacctg 


ggtttcgaca 


tccacccaca 


cggccaggac 


tgctaaaaag 


480 


cagtagggcc 


ccagggatag 


cacataggag 


aaaatgatga 


tgaagatcac 


tttagcagct 


540 


ttgcactggt 


agcacctggg 


cagaggaggg 


ttgctgttgc 


tgttacgacg 


actgggtggg 


600 
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aggctctccg ggatgttcac tgcctcgacg tcatcctcac tgaaattgat gtcgtcttca 
ccaaactcca tgtcatcttc acccaagtca atgctgcact ggttgacctc tgtgcgaccc 
ttgtctgcct tcatgctgtt ctcctc 



<210> 58 

<211> 638 

<212> DNA 

<213> Homo sapiens 

<400> 58 

agtggaaaga ccacacctag gaaccgactc tagctcttac caccctgtaa gcctgaggct 
cagttgctgt ccctggagaa cagaaaacat aatcatggct attctgaggg tcaggggcaa 
gtgctttgca agtgggattg tggtgggcag tgggagggat tctggggttc actgtcatgc 
tagttgtgta actgggcaat gcaaccgtgt aagtgtcagg aaaccctcaa taagactgag 
ccagaggcca ataagaagcc agcatttaca tgatgttctt ttcctttttg taactaggaa 
atttcgattt gcacactgat ttggcccacc attcctggag agatctcgtg ggatgtctct 
tttgttactt tgaacttctt ggtgccagga ctggtcattg tgatcagtta ctccaaaatt 
ttacaggtat gttttctgca agtgctgcca ctgaacttca cccaggcttg gggttatttc 

tgctagaatc ttagaatttg gggtcggaga acacctaaga gttcacgcca gctcaatctt 

gattcactgc ccaggtctac aacactgagg aaggagagga tttttttaga agttatatct 

ttgtgattat gttttttgct catcactaaa gtaatact 



<210> 59 

<211> 216 

<212> PRT 

<213> Homo sapiens 

<4 D0> 59 

Asp Ala Phe Leu Phe Pro Cys Pro Glu His Gly Ser Val Met Thr Ser 
15 10 15 

Gly Ser Cys Lys Glu Ala Gly Leu Arg Phe Phe Gin Ala Trp Gly Glu 
20 25 30 

Val Gly Glu Glu Cys Val Leu Met Arg Arg Ala Gly Cys Ala Gly Ala 
35 40 45 

Glu Ser Ser Thr Ser Leu Gly Ser Arg Cys Pro Thr Ser Pro Ser Leu 
50 55 60 

Gin Pro Ala Leu Pro Lys Gly Ala Arg Ala Trp Pro Pro Leu Asp Met 

65 70 75 60 

Ala Ser Gin Pro Phe Gly Lys Cys Gly Arg Pro Cys Cys Arg Ala Pro 

85 90 95 

Val Thr Val Ser Val Trp Val Trp His Gly Trp Cys Ser Pro Ala Gin 
100 105 110 

Asn Pro Ala Cys Asn Ser Thr Gin Ser His lie Pro Gly Gly Gin Ala 
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115 










120 










125 








Leu Leu 


Leu 


Cys 


Ser 


Gin 


Met 


Pro 


Pro 


Ala 


Gin 


Lys 


Glu 


Asp. Thr 


Pro 


130 










135 










140 










Ser Ser 


Ser 


Ala 


Glu 


Ala 


Ser 


Leu 


Thr 


Glu Gly 


Gly Cys 


Val 


Lys 


Ala 


145 








150 










155 










160 


Ser Glu 


Ala 


Glu 


Leu 


Pro 


Ala 


Ala 


His 


His 


Gin 


Asp Ala 


Leu 


Glu 


Ala 








165 










170 










175 




Arg Ser 


Trp 


lie 


Gly 


Ser 


Gly Cys 


Thr 


Glu 


Pro 


Ser 


Leu 


Pro Arg 


Asn 






180 










185 










190 






Thr Gly 


Asn 


Ala 


Lys 


Cys 


Ala Gly 


Gin 


Ala 


Val 


Gly Glu 


Gly Gly 


Met 




195 










200 










205 








Ser Leu 


His 


Val 


Cys 


Ala 


His 


Cys 


















210 










215 




















<210> i 


50 




























<2ii> : 


204 




























<212> 1 


PRT 




























<213> Homo 


sapiens 
























<400> \ 


60 




























Leu Glu 


Lys 


Gly 


Thr 


Lys 


Ser Gly 


Ser 


Val 


Phe 


Ser 


Ala 


Phe 


Phe 


Phe 


1 






5 










10 










15 




Phe Phe 


Gin 


lie 


Leu 


Val 


Val 


lie 


lie 


Gin 


Leu 


Phe 


Phe 


Leu 


Cys 


Met 






20 










25 










30 






Asp Phe 


Val 


Val 


Leu 


Arg 


Ala 


lie 


Tyr 


Arg 


Ser 


Arg Val 


Gin 


Leu 


Leu 




35 










40 










45 








Lys Val 


lie 


Tyr 


Ser 


Gin 


Phe 


Cys 


lie 


Lys 


Pro 


lie 


lie 


Tyr 


Lys 


Cys 


50 










55 










60 










He Ser 


lie 


Gin 


Tyr 


Arg 


Pro 


Gin 


Arg 


His 


Lys 


lie 


Phe 


Phe 


Ser 


Leu 


65 








70 










75 










80 


Leu Ser 


Cys 


Cys 


Pro 


Thr 


Asn 


Val 


Cys 


Arg 


lie 


Tyr 


Gin 


Asn 


Ser 


lie 








85 










90 










95 




Arg Lys 


Leu 


Leu 


Val 


Tyr 


Ala 


Leu 


Leu 


Ala 


Val 


Leu 


Leu 


Leu 


Ala 


Phe 






100 










105 










110 






Leu Phe Arg Val 


Val 


Glu 


lie 


His 


Ser 


Phe 


lie 


Asp 


lie 


Lys Gly 


Thr 




115 










120 










125 








Val Lys 


Met 


Ser 


Leu 


Pro 


Val 


Asn 


lie 


Asn Arg 


Leu 


Val 


lie 


Leu 


Gly 


130 










135 










140 










lieu Gin 


Leu Asp 


Leu 


Leu 


lie Cys 


Cys 


Ser 


Cys 


His 


Met 


Ser 


Thr 


Asn 


145 








150 










155 










160 


Leu lie 


Cys 


Ser 


Pro 


Phe 


Gin Lys 


Leu 


Asn 


Tyr 


Leu 


His 


Phe 


Phe 


Gly 








165 










170 










175 




Gly Ala 


Leu 


Val 


Trp 


Lys 


Val Arg 


Glu 


lie 


Phe 


Thr 


Phe 


Thr 


Leu 


Phe 






180 










185 










190 






Phe His 


Phe 


Phe 


Leu 


Lys 


Thr 


Ser 


lie 


Pro 


Pro 


Leu 












195 


- 








200 
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<210> 


61 
























<21X> 


96 
























<2X2> 


PRT 
























<213> 


Homo 


sapiens 




















<400> 


61 
























VaX GXu 


His 


Ser 


Trp 


Pro 


Cys 


lie Gin Tyr 


lie 


Ser Trp 


Val Arg 


Pro 


X 






5 






10 










15 




GXy Val 


Pro 


Val 


Ser 


lie 


Ser Val Asp Leu 


Leu 


Ser 


Met 


Leu 


Pro 


Val 






20 








25 








30 






Ser Thr 


Trp 


Val 


Val 


Pro 


Trp Gin Glu Arg Cys 


lie Cys 


Val 


Leu 


Thr 




35 










40 






45 








GXu VaX 


Pro Tyr 


Arg Cys 


His 


Phe His* Cys Gly 


Ser 


Ser Asp 


Pro Gly 


50 










55 






60 










Lys Asp 


Ser 


Phe 


Gin Gly 


Pro 


Gin Val Gly Ser Gly Gly Gly Gly 


Ser 


65 








70 






75 










80 


GXn Thr 


Pro Asp 


Pro 


Val 


Thr 


Pro Ser Arg 


Pro 


Val 


Leu Glu Gly 


Pro 








85 






90 










95 




<2X0> 


62 
























<2XX> 


213 
























<2X2> 


PRT 
























<2X3> 


Homo sapiens 




















<400> 


62 
























His Gin 


lie 


Leu 


Leu Cys 


Cys 


Leu Arg Leu 


Gin 


His 


lie 


Ser 


Met 


Ala 


X 






5 






10 










15 




Ser Ser 


Leu Gly 


Met 


Val 


Thr 


Val Ala Glu Leu Gly Gly 


Phe 


Val 


Leu 






20 








25 








30 






Pro He 


lie 


lie 


lie 


Thr 


Tyr 


Phe Thr Trp Lys 


Thr Arg 


Lys 


Ser 


Leu 




35 










40 






45 








Trp GXu 


Phe 


Gin 


Val 


Pro 


Pro Arg Asn Thr Lys 


Glu Arg 


Lys 


Lys Ala 


50 










55 






60 










Leu Arg 


Met 


Val 


Leu 


Met 


Cys 


Glu Val Val 


Phe 


lie 


Val 


Cys 


Phe 


Thr 


65 








70 






75 










80 


Pro Tyr 


His 


Leu 


Asn 


Phe 


Pro 


Phe Phe Met 


Met 


Val 


Lys 


Glu 


His 


Val 








85 






90 










95 




Phe Leu 


Asn 


Cys 


Ser 


Phe 


lie 


Lys lie lie 


Leu Cys 


Phe 


His 


lie 


lie 






100 








105 








110 






Ser Leu 


Cys 


Leu 


Ala 


Asn 


Leu 


Asn Cys Cys 


Leu Asp 


Pro 


Val 


Val Tyr 




115 










120 






125 








Tyr Phe 


Met 


Thr 


Ser 


Lys 


Phe 


His Asp Gin 


Phe 


Ser Asp 


His 


Gly Ser 


X30 










135 






140 










Leu Vai 


Leu 


Gin 


Ser 


Cys 


Met Arg Cys Asn 


Asn 


Ser 


Thr 


Leu 


Glu 


lie 


145 








150 






155 










160 


His Gin 


Arg 


Lys 


Gly Gly Ser 


Ser Asn Tyr 


Leu 


Ser 


Met 


Phe 


Glu Arg 








165 






170 










175 
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Phe 


Gin 


Asp 


Asn 

180 


lie 


lie 


Lys 


Leu Thr Arg 
185 


Lys 


lie Asp Met 
190 


Leu 


Tyr 


Cys 


He 


Tyr 

195 


Val 


Thr 


Leu 


Lys 


lie Phe Leu 
200 


Phe 


Phe Phe Ser 
205 


Phe 


Phe 


Leu 


Leu 

210 


Tyr 


Phe 


Lys 

















<210> 63 

<211> 197 

<212> PRT 

<213> Homo sapiens 

<400> 63 



Cys 

1 


Tyr 


Cys 


Ser 


Cys 

5 


lie 


Leu 


Leu 


Ser 


Val 

10 


Cys 


Leu 


Leu 


Cys 


Pro 

15 


Lys 


His 


Arg 


Leu 


Phe 

20 


Gin 


Lys 


His 


Phe 


Leu 

25 


Leu 


Ser 


Pro 


Phe 


Ser 

30 


Leu 


Ala 


Glu 


Ser 


His 

35 


Phe 


Ser 


Val 


Ser 


Ser 

40 


His 


lie 


Ser 


Tyr Leu 
45 


Phe 


Leu 


Leu 


Lys 


Thr Arg 
50 


His 


Phe 


Arg Cys Val Val 
55 


Ala 


Val 


Gin 

60 


lie 


Leu 


lie 


Leu 


Ser 

65 


Pro Arg 


Ser 


Cys 


Cys 

70 


Leu 


Ser Tyr 


Leu Tyr 
75 


Met Cys 


Leu 


Val 


Thr 

80 


Trp 


Leu Asp 


Tyr 


Phe 

85 


Asn 


Asn 


Val 


Tyr 


Phe 

90 


Pro 


Val 


Val 


Tyr 


Thr 

95 


lie 


Phe 


Tyr 


Thr 


Asn 

100 


Val 


Thr 


Phe 


Pro 


lie 

105 


Val 


Gin 


Pro 


Trp Ala 
110 


Trp 


Thr 


Glu 


Leu 


Ser 

115 


Trp 


Asp Asp 


Ser 


Asn 

120 


Phe 


Gly 


Ser 


Leu 


Leu 

125 


Ser 


Leu 


Ser 


Leu 


Met 

130 


Ser 


Leu 


Leu 


Ser Tyr 
135 


Leu 


His 


Leu 


Leu 


Val 

140 


Ser 


His 


Leu 


Ala 


Phe 

145 


Asp 


Phe 


His 


Leu 


Phe Asp His 
150 


Cys 


Leu 


Thr 

155 


Val 


Phe Gly 


Ser 


Ala 

160 


Leu 


Arg 


His 


Lys 


Val 

165 


Phe 


His 


Ser 


Leu 


lie 

170 


Leu 


Asn 


Ser Asp 


Ser 

175 


Tyr 


Lys 


Ser Gly 


Leu 

180 


Gly Gin 


Ser 


Leu Arg 
185 


Phe 


Val 


Leu 


Thr 


Leu Gly Gly 
190 


Leu 


Lys 


Cys 

195 


Phe 


Pro 

























<210> 64 

<211> 132 

<212> PRT 

<213> Homo sapiens 

<4 00> 64 

Pro His lie Pro Phe Pro Ser Asn Pro Gly Asn Pro Lys Leu Phe Leu 
1 5 10 15 
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Thr 


Ala 


Ser 


Phe 

20 


Gly 


He 


Ser Ser 


Phe Trp Cys 
25 


Gin 


lie 


Ser 

30 


Gin 


Gin 


Asn 


Phe 


Leu 

35 


Pro 


He 


lie 


Tyr Gin Cys 
40 


Leu 


Ser 


Val 


Lys 

45 


Phe 


Arg 


Phe 


Asn 


Phe 

50 


Leu 


Leu 


Pro 


Arg Ala His 
55 


Tyr Leu 


Ala 


Pro 

60 


lie 


lie 


Pro 


Ser 


Pro 

65 


Asn 


Ser 


Gin 


Thr 


His 

70 


Lys His 


Ser 


Leu 


Leu 

75 


Gin 


Leu Trp 


Ala 


Ser 

80 


Tyr 


Leu 


Ser 


Pro 


Ser Gly 
85 


Lys Lys 


Cys Cys Val 
90 


Thr 


Pro 


Leu 


Ala 

95 


Val 


Ser 


Val 


Asp 


Leu 

100 


Val 


Gin Gly Arg Ala 
105 


Pro 


Val 


Arg Ala Ala 
110 


Gly Pro 


Ser 


Ser 


Leu 

115 


Pro 


Gly His 


Gin Gin 
120 


lie 


Ser 


Thr 


Ala 


His Arg 
125 


Cys 


Pro 


Gly Asn 
130 


Gly 


Ser 

























<210> 65 

<2ll> 202 

<212> PRT 

<213> Homo sapiens 

<400> 65 



lie 

1 


Thr lie 


Phe 


Gin 

5 


Pro 


Leu 


Leu Leu Gin Gly 
10 


Leu Leu Cys 


Thr Leu 
15 


Ser 


Leu Asn 


Ser 

20 


Pro 


Ser 


lie 


Cys Ser His Asn 
25 


Pro His 


Asp 

30 


Pro Gin 


Phe 


Tyr Asn 
35 


Thr 


Thr Val Arg 


Ser Pro Lys Leu 
40 


Pro Phe 
45 


lie 


His Phe 


His 


lie Thr 
50 


lie 


Phe 


Gin 


Pro 

55 


Leu Leu Leu Gin Gly Leu 
60 


Leu 


Cys Thr 


Leu 

65 


Ser Leu 


Asn 


Ser 


His 

70 


Asp 


Ser Ser Cys Thr 
75 


Leu Gly 


Ser 


Ser Val 
80 


Ser 


Pro Leu 


Leu 


Leu 

85 


lie 


Ser Arg Val Pro Phe 
90 


Cys Phe 


Cys 


Trp Leu 
95 


Pro 


Tyr Lys 


Ala 

100 


Cys 


Asn 


lie 


lie Ser His Phe Arg Lys 
105 


Glu 

110 


Leu Asp 


His 


Leu Leu 
115 


Met 


Asn 


Pro 


Ala 


Phe Met Thr His 
120 


Cys Leu 
125 


Thr 


Cys Leu 


Trp Leu Cys 
130 


Met 


Ser 


Pro 


Ser 

135 


Phe Arg Phe Phe 


Leu Trp 
140 


Lys 


Glu Arg 


Leu 

145 


Pro Lys 


Ser 


Pro 


Ala 

150 


His 


Gin His Tyr Lys 
155 


Cys Met 


Gin 


Thr Ser 
160 


Phe 


Ser Cys 


Leu 


Pro 

165 


Thr 


Leu 


Lys Met Ser Lys 
170 


Gin Phe 


Ser Lys Gly 
175 



Page 31 




WO 01/77330 



PCT/US01/1 1330 



00196PCT1 . ST25 

Glu Lys lie Ser Ser Pro Pro His Thr Asn Tyr Leu His Asn Ser Val 
180 185 190 

Thr Phe Tyr Lys Pro Cys His Cys He Ser 
195 200 

<210> 66 

<2ll> 221 

<212> PRT 

<213> Homo sapiens 

<400> 66 



Thr 


Val 


Leu 


lie 


Met 


lie 


Val 


Phe 


Val He Cys Cys Trp Gly 


Pro Tyr 


1 








5 








10 


15 




Cys 


Phe 


Leu 


Val 


Leu 


Leu 


Ala 


Ala 


Ala Arg Gin Ala Gin Thr 


Met 


Gin 








20 










25 30 






Ala 


Pro 


Ser 


Leu 


Leu 


Ser 


Val 


Val 


Ala Val Trp Leu Thr Trp Ala Asn 






35 










40 


45 






Gly Ala 


lie 


Asn 


Pro 


Val 


lie 


Tyr Ala lie Arg Asn Pro Asn 


lie 


Ser 




50 










55 




60 






Met 


Leu 


Leu 


Gly 


Arg Asn Arg Glu 


Glu Gly Tyr Arg Thr Arg Asn 


Val 


65 










70 






75 




80 


Asp Ala 


Phe 


Leu 


Pro 


Ser 


Gin Gly 


Pro Gly Leu Gin Ala Arg 


Ser Arg 










85 








90 


95 




Ser Arg 


Leu 


Arg 


Asn Arg 


Tyr Ala 


Asn Arg Leu Gly Ala Cys Asn Arg 








100 










105 110 






Met 


Ser 


Ser 


Ser 


Asn 


Pro 


Ala 


Ser 


Gly Val Ala Gly Asp Val Ala 


Met 






115 










120 


125 






Trp Ala Arg 


Lys 


Asn 


Pro 


Val 


Val 


Leu Phe Cys Arg Glu Gly 


Pro 


Pro 




130 










135 




140 






Glu 


Pro 


Val 


Thr 


Ala 


Val 


Thr 


Lys 


Gin Pro Lys Ser Glu Ala Gly Asp 


145 










150 






155 




160 


Thr 


Ser 


Leu 


Asp 


Gly Trp Asn Gly Gin Leu Met Lys Ala Asn 


Phe 


His 










165 








170 


175 




Ser 


His 


Tyr 


Leu 


Met 


Met 


Glu Asp 


Ser Gly Gly Glu Leu Trp 


lie 


Ser 








180 










185 190 






Ser 


Gin 


Thr 


Phe 


Lys 


Ala Arg Asp Gly Gly Gly Leu Pro Leu 


Ser 


Pro 






195 










200 


205 






Asn 


Asn 


lie 


Lys 


Asp Asn 


Val 


Pro 


Ser Phe Lys Lys Cys 








210 










215 




220 







<210> 


67 




<211> 


595 




<212> 


PRT 




<213> 


Homo 


sapiens 


<400> 


67 




Leu Glu Pro 


Thr Ser Lys Ala Pro Pro Gly Pro Gin Arg Pro Pro Pro 



15 10 15 
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Leu Arg Pro Ser Pro Ala Pro Arg 
20 

His His Ser Asp Leu Ala Ala Ala 
35 40 

Arg Pro Pro Leu Gly Pro Met Glu 
50 55 

Ala Ser Met Ala Leu Leu Gly Ser 
65 70 

Ala Gly Pro Pro Gly Gly Thr Ser 
85 

Ser Phe Ser Thr Val Ala Thr Ala 
100 

Ser Gly Gly Gly Thr Ala Ala Ala 
115 120 

Ser Gly Ala Ala Arg Glu Ala Gly 
130 135 

Thr Glu Ala Ala Pro Leu Leu Ser 
145 150 

Ala Leu Val Leu Leu Leu lie Phe 
165 

Ala Val Met Gly Val He Val Lys 
180 

Asn Ala Phe lie Leu Ser Leu Ser 
195 200 

Leu Cys Leu Pro Ala Ala Phe Leu 
210 215 

Ser Ala Pro Ala Ala Ala Ala Gly 
225 230 

Ser Arg Phe Phe Ser Ser Cys Gly 
245 

Leu lie Ser Leu Asp Arg Tyr Cys 
260 

Lys lie Gly Arg Arg Arg Ala Leu 
275 280 

Thr Ala Leu Gly Phe Ser Leu Pro 
290 295 

Glu Leu Ala Ala Ala Gin Ser Phe 
305 310 

Pro Asp Pro Ala Gin Leu Gly Ala 
325 

Ala Cys Tyr Leu Leu Pro Phe Leu 
340 

lie Cys Lys Thr Val Arg Leu Ser 
355 360 



00196PCT1.ST25 

Gly Gly Arg Pro Pro Ala Pro Ser 
25 30 

Ala Pro Gly Ala Gly Gly Asp Pro 
45 

Glu Pro Gin Pro Pro Arg Pro Pro 
60 

Gin His Ser Gly Ala Pro Ser Ala 
75 80 

Ser Ala Ala Thr Ala Ala Val Leu 
90 95 

Ala Leu Gly Asn Leu Ser Asp Ala 
105 110 

Pro Gly Gly Gly Gly Leu Gly Gly 
125 

Ala Ala Val Arg Arg Pro Leu Ala 
140 

His Gly Ala Ala Val Ala Ala Gin 
155 160 

Leu Leu Ser Ser Leu Gly Asn Cys 
170 175 

His Arg Gin Leu Arg Thr Val Thr 
185 190. 

Leu Ser Asp Leu Leu Thr Ala Leu 
205 



Asp Leu Phe Thr Pro Pro Gly Gly 
220 



Pro Trp Arg Gly Phe Cys Ala Ala 
235 240 

lie Val Ser Thr Leu Ser Val Ala 
250 255 

Ala lie Val Arg Pro Pro Arg Glu 
265 270 

Gin Leu Leu Ala Gly Ala Trp Leu 
285 

Trp Glu Leu Leu Gly Ala Pro Arg 
300 

His Gly Cys Leu Tyr Arg Thr Ser 
315 320 

Ala Phe Ser Val Gly Leu Val Val 
330 335 

Leu Met Cys Phe Cys His Tyr His 
345 350 

Asp Val Arg Val Arg Pro Val Asn 
365 

Page 33 




WO 01/77330 



PCT/US01/1 1330 



00196PCT1 . ST25 



Thr Tyr 


Ala 


Arg 


Val 


Leu Arg 


Phe 


Phe Ser Glu Val 


Arg Thr Ala 


Thr 




370 










375 




380 




Thr 


Val 


Leu 


lie 


Met 


He 


Val 


Phe 


Val lie Cys Cys 


Trp Gly Pro Tyr 


385 










390 






395 




400 


Cys 


Phe 


Leu 


Val 


Leu 


Leu 


Ala 


Ala 


Ala Arg Gin Ala 


Gin Thr Met 


Gin 










405 








410 


415 




Ala 


Pro 


Ser 


Leu 


Leu 


Ser 


Val 


Val 


Ala Val Trp Leu 


Thr Trp Ala 


Asn 








420 










425 


430 




Gly Ala 


He 


Asn 


Pro 


Val 


lie 


Tyr Ala lie Arg Asn 


Pro Asn lie 


Ser 






435 










440 




445 




Met 


Leu 


Leu 


Gly 


Arg Asn Arg Glu 


Glu Gly Tyr Arg 


Thr Arg Asn 


Val 




450 










455 




460 






Asp Ala 


Phe 


Leu 


Pro 


Ser Gin Gly 


Pro Gly Leu Gin 


Ala Arg Ser Arg 


465 










470 






475 




480 


Ser Arg 


Leu 


Arg 


Asn Arg 


Tyr Ala 


Asn Arg Leu Gly 


Ala Cys Asn Arg 










485 








490 


495 




Met 


Ser 


Ser 


Ser 


Asn 


Pro 


Ala 


Ser 


Gly Val Ala Gly 


Asp Val Ala 


Met 








500 










505 


510 




Trp Ala 


Arg 


Lys 


Asn 


Pro 


Val 


Val 


Leu Phe Cys Arg 


Glu Gly Pro 


Pro 






515 










520 




525 




Glu 


Pro 


Val 


Thr 


Ala 


Val 


Thr Lys 


Gin Pro Lys Ser 


Glu Ala Gly Asp 




530 










535 




540 






Thr 


Ser 


Leu 


Asp 


Gly Trp Asn Gly 


Gin Leu Met Lys 


Ala Asn Phe 


His 


545 










550 






555 




560 


Ser 


His 


Tyr 


Leu 


Met 


Met 


Glu Asp 


Ser Gly Gly Glu 


Leu Trp lie 


Ser 










565 








570 


575 




Ser 


Gin 


Thr 


Phe 


Lys Ala Arg Asp Gly Gly Gly Leu 


Pro Leu Ser 


Pro 








580 










585 


590 




Asn 


Asn 


lie 






















595 



















< 210 > 68 

< 211 > 201 

<212> PRT 

<213> Homo sapiens 

<400 68 



Ala 

1 


Ser 


Ala 


Ser 


Gin 

5 


Ala 


Gin 


Phe 


Lys 


Lys Lys Met 
10 


Phe Asn 


Leu 

15 


Leu 


Leu 


Thr 


Tyr 


Phe 

20 


Cys 


Lys 


lie 


Leu 


Lys 

25 


lie Tyr Thr 


lie Tyr Trp 
30 


Leu 


His 


Asn 


lie 

35 


Val 


Lys Ala 


Leu 


Thr 

40 


Ala 


Thr Lys Leu 


Tyr Ala 
45 


Gin Lys 


Trp 


Leu 

50 


Lys 


Trp 


Tyr 


lie 


Tyr 

55 


lie 


Thr Tyr lie Leu 
60 


Leu Gin 


Phe 


Val 
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lie Glu Lys Asn Glu Met Lys Lys Val Lys Phe Gin Pro Gin Leu Cys 

65 70 75 80 

Phe Asn Asn lie Gin Asp Leu Val Lys Leu Leu Lys Phe Leu Asn Ala 

85 90 95 

Tyr Phe Gin Phe Leu Tyr Leu Ser Arg Cys Arg Pro Val Lys Val Cys 
100 105 110 

Met Leu Ala Ala lie Pro Glu Leu Tyr Phe Asp Ser Thr Asp Leu Ser 
115 120 125 

Cys Glu Gly Leu Trp Leu Cys Arg Ala Ser Gin Glu Thr Phe Glu His 
130 135 140 

Lys Val Ser Cys Thr Thr Thr Pro Ser Ser Arg His Phe Trp Thr Pro 

145 150 155 160 

Gly Trp Ser Thr Pro Ser Ser Ser Gly Gin Ala His Cys Ser Asp Val 

165 170 175 

Trp Leu Thr Pro Thr Tyr Ala Pro Ala Val Pro Gin Gly Pro Cys Cys 
180 185 190 

Thr Val Val Phe lie Tyr Phe Leu Arg 
195 200 

<210> 69 

<211> 217 

<212> PRT 

<213> Homo sapiens 

<400> 69 

Arg Leu Lys His lie Leu Pro Ser Ser Leu Arg Leu Ala Ser Lys Asn 
15 10 15 

Ala Phe Asn Trp Leu Asn Leu Arg lie lie Val Tyr Cys Cys Leu Gly 
20 25 30 

lie lie Glu Cys Cys Leu Leu lie Lys Val Glu Phe Asp Pro Pro Arg 
35 40 45 

Leu Pro Leu Val Trp Val Gly Glu Gly Leu Gly Phe Cys Ser Phe Phe 
50 55 60 

Phe Leu Leu Leu lie Arg Ser Thr Asn lie Tyr Cys Met Pro Met Gly 

65 70 75 80 

Gly Lys His Arg Phe Cys Gly Ala Ser Leu Tyr Tyr Leu Gly Asp Pro 

85 90 95 

Leu lie Lys Leu lie Lys Leu Gin lie Gin Asn Ala Lys Leu Phe Leu 
100 105 110 

Arg Met Gin lie Glu Gly Thr Leu Gin Leu Lys Asp Tyr Ser Leu Tyr 
115 120 125 

Asn Lys Tyr Ala Ser Gly Ala Tyr Cys Met Ser Gly Thr Leu Gly Pro 
130 135 140 

Val Asp Lys Val Met Asn Ala lie Val Thr Leu Thr Trp lie Leu Gin 

145 150 155 160 

Ser Ser His Phe Gin Lys Met Val Ser Leu Phe Val Pro Pro Gin Arg 
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165 170 175 

Ala Thr Trp Tyr Thr Ala Leu Leu Val Ala Glu Gly Pro Ser Thr Pro 
180 185 190 

Ala Leu Phe Pro Val Ser Ser Leu Leu Trp Thr Arg Lys Asn Pro Asp 
195 200 205 

Leu Thr Tyr Thr Gly Gin Ser Ala Leu 
210 215 

<210> 70 

<2ll> 156 

<212> PRT 

<213> Homo sapiens 

<400> 70 

Glu Gly Leu lie Thr Ala Gly Val Ser Asp Ala Pro Leu Pro Gin Met 
15 10 15 

Gin lie Pro Gly Thr Leu Trp Met Tyr Tyr Tyr Leu He Ser Leu Tyr 
20 25 30 

lie Pro Phe Ser Met Asn Gly Glu Pro Met Pro Phe Trp Arg Gly Glu 
35 40 45 

Arg Trp Ser Ser Ser Ala lie Leu Pro Lys Leu Phe Ala Phe Leu Glu 
50 55 60 

Asp Phe Pro Phe Phe Ser Glu Leu Asp lie Trp Met Ser Glu Ala Gly 

65 70 75 80 

Arg Gly Phe Cys Phe Leu lie Ala Ala Leu Arg His Thr Ser Pro lie 

85 90 95 

Pro Ala Gin Met Arg Arg Pro Leu Glu Asn Lys His Gin Phe Arg Phe 
100 105 110 

Leu Asn lie lie Pro Thr Leu Ala lie Met Pro Ala Leu Glu Thr Lys 
115 120 125 

Glu Leu Cys Ser Arg Lys Val Ser Val Gin Gly Tyr Thr Val Phe Ala 
130 135 140 

Val Cys Arg Gly Lys Phe Leu Thr Asp lie Cys Leu 

145 150 155 

<210> 71 

< 211 > 221 

<212> PRT 

<213> Homo sapiens 

<400> 71 

Leu Ala Gin Val Phe Pro Val Pro Gin Gly Asn Glu Tyr Phe Lys Gin 
15 10 15 

Lys Arg Val Arg Asp Met Ser Asn Val Tyr Cys His Thr Leu Thr Leu 
20 25 30 

Trp Ala Leu lie Phe Leu Val Val Leu Ser Tyr Tyr Tyr Arg Phe Leu 
35 40 45 

Pro Cys Ser Tyr Leu Phe Gly Asn Gly Thr Glu lie Trp Leu Leu Leu 
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50 55 60 

Gly Thr Asn His Ser Ser Pro Leu Trp Lys Trp Leu Leu Ser His Lys 

65 70 75 80 

Tyr Ser Pro Ser Cys Ser Arg Leu Leu He Leu Asn Leu Trp Val Asn 

85 90 95 

Lys Val Thr His Leu Tyr Lys Glu lie Gly Asp Gin Ser Asn Ser Pro 
100 105 110 

lie Arg Lys Pro Gin Arg Val Gly Thr Asn Ser Val Met His Leu Glu 
115 120 125 

Leu Glu His Thr Cys Ser Asn Leu Gin Ser Gly Lys Leu lie Val Leu 
130 135 140 

Trp Trp Leu Lys Lys Gin Arg Gly Thr Gly Ser Ala Glu Lys Pro Met 

145 150 155 160 

Asn Lys Pro Pro Val Pro Tyr Gly Phe Phe Leu Lys Ser Glu Phe Arg 

165 170 175 

Ala Gin Asn Glu Ser lie Tyr Leu Val Leu Thr His Ser lie Lys Asn 
180 185 190 

Glu Glu Thr Gly Ala Glu Leu Leu Lys Asn lie Pro Val Ser Cys Lys 
195 200 205 

Ala Arg Thr Gly His Pro Tyr Val Leu Thr Leu Pro Cys 
210 215 220 

<210> 72 

<211> 237 

<212> PRT 

<213> Homo sapiens 

<400> 72 

Leu Pro Ser Gin Gly Glu Gly Arg Ala Pro Lys Gly Leu Met Arg Gly 
15 10 15 

Leu Thr Asp Gin Gly Arg Glu Gin Asn Thr Phe Leu Ser lie Gly Asp 
20 25 30 

Ser Val Thr Trp Leu Ser Leu lie lie Ser Glu Ala Trp Arg lie His 
35 40 45 

Leu Phe Val Ser Pro Gly Arg Arg Glu Asn Lys Leu Trp Thr Phe Ser 
50 55 60 

Ser Leu Tyr Asp Asn Ser Leu Tyr Val Asp Cys Lys Gly Gly Thr Lys 

65 70 75 80 

Pro Ser Leu Leu Ser Asn Thr lie Trp Gin Ser Pro Trp Val lie lie 

85- 90 95 

Leu Asn lie Asp Ala Tyr Cys Ser Arg Val Lys Lys lie Ser Met Thr 
100 105 110 

Ala Phe Gin Phe Tyr Lys Phe Asn Leu Tyr Ser Ala Tyr Cys His Pro 
115 120 125 

His Val Leu Lys Asn Lys lie Lys Asn Lys Lys Pro Ser Asn Tyr Val 
130 135 140 
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Leu 

145 


Tyr 


Ser 


Lys 


Glu 


His 

150 


Ser Tyr 


lie Ser 


Leu 

155 


His Cys 


lie 


Leu 


Thr 

160 


Thr 


lie 


Leu 


Cys 


Ser 

165 


lie 


Cys Phe 


Thr Pro 
170 


Phe 


Leu 


Leu 


Cys 


Phe 

175 


Val 


Tyr 


Lys 


Glu 


Met 

180 


Ser 


Pro 


Arg Glu 


Leu Asn Gly 
185 


Leu 


Pro 


Gin 

190 


Leu 


Val 


Lys 


Leu 


Lys 

195 


Leu 


Gin 


Ser Arg Ser 
200 


Phe Tyr 


Phe 


Gin 


lie 

205 


His 


Asn 


Leu 


Gin 


Pro 

210 


Ser 


Val 


Glu 


Ser 


Tyr Asn 
215 


Glu He 


Met Val Arg Gly Leu 
220 


Ser 


lie 

225 


Ser 


Val 


Gin 


Val 


Cys 

230 


Pro Ala 


Pro Thr 


Thr 

235 


Ser 


lie 









<210> 73 

<211> 224 

<212> PRT 

<213> Homo sapiens 

<400> 73 

Ser Val His Cys Tyr Gin Glu Asn Asn Ala Phe Ser Gly Ser Leu lie 
15 10 15 

Leu Asn Thr Leu Ala Gly Asn Leu Leu Ala Arg Thr Gly Asp Leu lie 
20 25 30 

He Ser Ser Tip Met Arg Leu Trp Gly Gly Arg lie Leu Thr Gly Tyr 
35 40 45 

Thr Ala Ala Gin Thr Arg Val Ala Leu Gly Arg Arg Glu Gly Glu Asn 
50 55 60 

Trp Val Asn Pro Met Met Pro Val Met Thr Asp Val Gly Leu Leu Asn 

65 70 75 80 

Lys Phe Ser Ser Gin Lys Leu Met lie Phe Thr lie Pro lie Trp lie 

85 90 95 

Ser Tyr Gly Glu lie Gin Val Trp Leu His Ser Phe Ser Leu Ser lie 
100 105 110 

His Thr Leu lie His Tyr Leu Leu Glu Ala Asn Phe Val Pro Gly Leu 
115 120 125 

Val Arg Tyr Gly Val Thr Ser Cys Thr Lys Gin Pro Gly Ser Leu Gly 
130 135 140 

Pro Thr Val Gly Lys Gin Gly Lys Cys Gly Arg lie lie Lys lie Thr 

145 150 155 160 
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<211> 189 

<212> PRT 

<213> Homo sapiens 

<400> 86 

Leu Asn Ala Thr Pro Phe Ser Ser Glu Thr Leu Trp Cys He Leu Gly 

15 10 15 

His Tyr Leu Ser Lys Gly Pro Lys Leu Asn Ser Ser His His Pro Ser 

20 25 30 

Phe Phe Cys Leu Arg Phe Tyr Phe Pro Asn Gin lie Trp Val Asn Phe 

35 40 45 

Gin Pro Leu Ser Val Ser Tyr Phe Gin Ser Asn Lys Thr Cys Met Asp 
50 55 60 

Leu Phe Cys lie Ser Ser Asn Val lie lie His Ser Lys Ser His Cys 
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Leu Thr lie Ser Leu Pro lie Ala Leu Ala lie Lys Lys Leu His Trp 

85 90 95 

His Gly Phe Gin Thr Cys lie Leu Phe Phe Gly Gly Leu lie Leu Asn 

100 105 110 

Leu Lys Tyr Leu Arg lie Ser Asn Thr lie Phe Lys Met Gin Gin lie 

115 120 125 

Phe Lys Thr Ala Ser Leu Cys Gin Ala Lys Gly Val Ser Cys Gin Leu 
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Ser Leu Thr Ala Lys Glu Ala Lys lie lie Leu Met Val Val Leu Lys 
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Gin Gly Leu Asp Thr Lys Gly Asp Val Ser Asp Phe Pro 
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<211> 218 

<212> PRT 

<21 3> Homo sapiens 

<400> 89 

Gin Ser Gin Pro Ser Leu Pro Gly Ser Met Gly Asp Glu Leu Ala Pro 

1 5 10 15 

Cys Pro Val Gly Thr Thr Ala Trp Pro Ala Leu lie Gin Leu lie Ser 

20 25 30 

Lys Thr Pro Cys Met Pro Gin Ala Ala Ser Asn Thr Ser Leu Gly Leu 
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Gly Asp Leu Arg Val Pro Ser Ser Met Leu Tyr Trp Leu Phe Leu Pro 
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65 70 75 80 

Val Thr lie Leu Arg Asn Gin Arg Leu Arg Gin Glu Pro His Tyr Leu 
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Leu Pro Ala Asn lie Leu Leu Ser Asp Leu Ala Tyr lie Leu Leu His 
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Met Leu lie Ser Ser Ser Ser Leu Gly Gly Trp Glu Leu Gly Arg Met 
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Ala Cys Gly lie Leu Thr Asp Ala Val Phe Ala Ala Cys Thr Ser Thr 
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lie Leu Ser Phe Thr Ala lie Val Leu His Thr Tyr Leu Ala Val lie 
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His Pro Leu Arg Tyr Leu Ser Phe Met Ser His Gly Ala Ala Trp Lys 
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Ala Val Ala Leu lie Trp Leu Val Ala Cys Cys Phe Pro Thr Phe Leu 
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Ser 


Asn 


Gin 


Pro 


Lys 




50 










55 










60 










Leu 


Gly 


Arg 


Arg 


Ala Gly Ala 


Gin 


Cys 


lie 


Trp 


Glu Gly 


His Arg 


Leu 


65 










70 










75 










80 


Gly 


Ser 


Pro 


Ser 


Ser 


Ser 


Gly 


Pro 


Pro 


Ser Arg 


Met 


lie 


Gly Leu Arg 










85 










90 










95 




Pro 


Pro 


Ser 


Gly 


Ser 


Pro Arg Arg 


Gin 


Pro 


Ser 


Ser 


Glu 


Glu 


Ser Gly 








100 










105 










110 
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Asp Lys Arg Ser Ala His Leu His His Ser Leu Pro Glu Thr Arg Leu 
115 120 125 

Asn Cys lie He Cys Phe Cys Pro Thr Cys His Lys Pro Thr lie Trp 
130 135 140 

Ser Asn Ala Arg Pro His Pro Arg Lys Thr Arg Pro Gin Pro Trp Ala 

145 150 155 160 

lieu Glu Gly Leu Cys Tyr His Leu Pro His Ala Leu Gin Lys Ser Asp 

165 170 175 

Glu Ser Ser Pro lie lie Pro Thr Leu Ser Leu Arg Ser Pro Trp Met 
180 185 190 

Pro Arg Gly Arg Arg Phe Asn Met Gly Gin Lys Val Ala Thr Thr Glu 
195 200 205 

Leu Leu Gly Ser Ser Pro Tyr Leu Leu Ser Leu Asp Leu Leu Pro Gly 
210 215 220 

Leu Gin Arg Val Lys Ser 
225 230 

<210> 108 
<211> 178 

<212> PRT 
<213> Homo sapiens 

<400> 108 

Phe Arg Ser Lys Phe lie Pro Val Gly Glu Gly Leu Val Glu Val Glu 
15 10 15 

Gin Gly Gin Arg Val Gin Val Glu Tyr Ser Asn Phe Lys Asn Leu Lys 
20 25 30 

Ser Glu Thr Leu Gin Asn Leu Lys Leu Phe Glu His His Asp Thr Gin 
35 40 45 

Arg Lys Tyr Ser Leu Asp Ser Arg Phe Leu Tyr Leu Glu Gly Ser Thr 
50 55 60 

Lys Arg Tyr Asp lie Asn lie Pro Lys Phe Lys Asn lie Asn Ser Lys 

65 70 75 80 

His Phe Pro Gin Ala Phe Trp lie Lys Asp Thr Gin Thr Gly lie Arg 

85 90 95 

Ser Trp Leu Pro Glu Glu Glu Thr Gly Glu Asp lie Pro Val Val Ala 
100 105 110 

Leu Met Lys Gly Trp Gly Pro Glu Asn Gin His Pro Leu Phe Gly Cys 
115 120 125 

Phe Leu Leu Trp Arg Val Ala Leu Glu Gly Gly Pro Pro Phe lie His 
130 135 140 

Val Leu Ser Gly Arg Pro Phe Thr Leu Arg Gly Ala Ser Leu Pro Cys 

145 150 155 160 

Leu Asp Phe Pro Gly Leu Cys Pro Leu Ser Ala Glu Val Lys Val Ser 

165 170 175 



Gly His 
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<210> 109 

<211> 237 

<212> PRT 
<213> Homo sapiens 

<400> 109 



Ser 


Ala 


Ser 


Gin 


Ser 


Ala Gly 


lie 


Thr Gly Met 


Ser 


His 


Cys 


Ala Gly 


1 








5 










10 










15 




Arg 


Ser 


Leu 


Val 


Ser 


Phe 


Tyr 


Ser 


Ala 


Val 


Met 


Cys 


His 


lie 


Thr 


Met 








20 








25 










30 






Leu 


Pro 


Ser 


Met 


lie 


Asp Cys 


Val 


Tyr Asn 


Thr Arg 


Pro 


Val 


Arg 


Ser 






35 










40 










45 








Tyr 


Cys 


Thr 


Leu 


Leu 


Tyr 


Leu 


Phe 


Cys 


Val 


Glu 


lie 


His 


Arg 


Tyr 


Leu 




50 










55 










60 








Ala 


Leu 


Cys 


Tyr 


Ser 


Arg Arg 


Gin Arg 


Pro 


Ala 


Gin 


Gin 


His 


Gly Met 


65 










70 










75 










80 


Gin 


Ala 


Trp 


Gly Leu 


Glu 


Leu 


Thr Gly Cys 


Thr 


Thr 


Gly 


Pro 


Gly Val 










85 










90 










95 




Arg 


Gin 


Pro 


His Arg 


Leu Gly 


Leu Arg 


Glu Cys 


lie 


His 


Ala 


Val 


Cys 








100 










105 










110 






Ala 


Arg 


Thr 


Arg 


Phe 


Ser 


Asp Arg Val 


Leu 


Ala 


Val 


Ser 


Leu 


His 


Met 






115 










120 










125 








Thr 


Val 


Leu 


He 


Phe 


Glu Trp 


Ser 


His 


Val 


Phe Gly 


Leu 


Leu 


Asn Arg 




130 










135 










140 










Met 


Phe 


Val 


Phe 


Ser 


Glu Lys 


Met 


Pro 


lie 


Ala 


Ser 


His 


Leu 


Gin 


Leu 


145 










150 










155 










160 


His 


Gin 


Phe 


Arg 


Phe 


Arg 


Phe 


Glu 


Leu Lys 


Cys 


Asp 


Leu 


Ser 


lie 


Gin 










165 










170 










175 




Lys 


Lys 


Ser 


lie 


Ser 


Thr 


Phe Gly 


Lys 


lie 


Ser Arg 


Leu 


Lys 


Lys 


Thr 








180 










185 










190 






Phe 


Arg 


Val 


Phe Lys 


Arg 


Thr 


Ser 


Ser 


Val 


Lys 


Ser 


Ser 


lie 


Leu Lys 






195 










200 










205 








Gly 


Cys 


Pro 


lie 


Asn 


Lys 


Leu 


Leu Trp Asn 


Cys 


Phe 


lie 


Ser 


Ala 


Leu 




210 










215 










220 










Phe 


Leu 


Cys 


Gly Thr 


His 


Ser 


Ser 


Lys 


Thr 


Ala 


Glu Asp 









225 230 235 

< 210 > 110 
< 211 > 221 
<212> PRT 
<213> Homo sapiens 

<400> 110 



Phe 

1 


Phe 


Leu 


Phe Leu 
5 


Ser 


Leu Ser Phe Ser 
10 


Phe 


Cys 


Leu 


Lys 


lie 

15 


Met 


Lys 


Asn 


Ala 


Gly Ser 


Val 


Glu Arg Arg Lys 


Cys 


Pro 


Cys 


Pro 


Thr 


Ser 
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20 



Cys Arg Tyr Leu Ser Cys Phe Phe 
35 40 

Val Phe His Phe Leu Phe Phe Asn 
50 55 



Gly Thr Asn Arg Lys Phe Val Phe 
65 70 

Leu Leu lie Pro Val Phe Val Ser 
85 

Phe Phe Pro Leu Phe Pro Ser Pro 
100 

Asn Thr Leu Glu Ser lie Leu Leu 
115 120 

Asn Glu Asn Thr Asp Lys Lys Ser 
130 135 

His Ala Phe Leu Thr Leu lie Phe 
145 150 

Val Ser Tyr lie Tyr Pro lie Tyr 
165 

Ser lie Val Leu Thr Phe Phe Met 
180 

Val Tyr Glu Leu Phe Leu Leu Leu 
195 200 

Leu Leu Gly Val Leu Phe Glu Ser 
210 215 

< 210 > 111 
<211> 235 

<212> PRT 
<213> Homo sapiens 

<400> 111 



Phe 

1 


Glu 


Asp Lys 


Phe 

5 


Leu 


Leu 


Thr 


Ser 


Thr 


Leu Leu 
20 


Glu 


Ser 


Leu 


Thr 


Glu 


Gly 


Met Asn 
35 


Ser 


Leu 


Thr 


His 

40 


Leu 


Leu 

50 


lie Gly 


Asn Asp 


Leu Tyr 
55 


Ala 

65 


Ser 


Gin Met 


Thr 


Pro 

70 


lie 


Ser 


Glu 


Ser 


Gly Pro 


Met 

85 


His 


Leu Cys 


Asp 


Tyr 


Leu Arg 
100 


Ser 


Thr 


Thr 


Leu 



00196PCT1 . ST25 
25 30 

lie Leu Leu Lys lie Glu Leu Lys 
45 

Phe Arg Gly Tyr Asn Gly Asp Ser 
60 

Thr Arg Pro Val Lys Arg Val Phe 
75 80 

Gly Cys Met Ala lie Ala Ser Lys 
90 95 

lie Thr Gin Arg Val Ser Ser Phe 
105 110 

Asp Ala Thr Thr His Met Cys Val 
125 

Leu Asn lie Gly Asn Gly Val He 
140 

Leu Leu Phe Trp lie Pro Phe His 
155 160 

Phe Gin Asp Cys Val lie Phe Tyr 
170 175 

Leu Ser Gin Leu Val Thr Tyr Tyr 
185 190 

Met Leu Lys lie Ser Trp Asp Lys 
205 

Phe Leu Gly lie Lys 
220 



Val Val lie Thr Arg Gly Leu lie 
10 15 

Tyr His Asn Phe Ser Met Leu Cys 
25 30 

Leu lie Met Thr Thr His lie Met 
45 

Glu Thr Tyr Arg Lys His lie Thr 
60 

Pro lie Ala Val Ser Asp Lys Phe 
75 80 

Trp Ala Pro Gin Asn Lys Glu Val 
90 95 

Ala lie Ser Pro Leu Asn lie Lys 
105 110 
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Leu lie 


Cys 


Pro 


He 


Ala 


Pro 


Pro 


Ser 


Ser Gly 


Pro 


Gly Leu Trp 


lie 




115 










120 










125 






Gly Met 


Thr 


Tyr 


Leu 


His 


He 


Gin 


Phe 


Cys 


Lys 


Ser 


Leu Gly lie 


lie 


130 










135 










140 








Gin Asp 


Gly 


Arg 


lie 


Asn 


Gly Gin 


Leu 


Lys 


Leu 


Phe 


Leu 


Leu Ser 


His 


145 








150 










155 








160 


Pro Phe 


Gin 


Cys 


Phe 


Leu 


Pro Trp 


Ser 


Leu 


Leu 


lie 


lie 


Ser Met 


Leu 








165 










170 








175 




Phe Asn 


lie 


Tyr 


Leu 


Glu 


Glu 


Phe 


Met 


Ala 


Val 


lie 


Thr 


lie Met 


Ala 






180 










185 










190 




Thr lie 


Phe 


Tyr 


Tyr 


Leu 


Cys Met 


Pro 


Gly He Val 


Leu 


Ser Ala 


Ser 




195 








200 










205 






Gly lie 


Arg 


Ser 


Cys 


Lys 


Gly Leu 


Val 


Thr 


Phe 


Tyr 


Arg 


Trp Asp 


Trp 


210 










215 










220 








Asp Ser 


Asp 


Val 


Ser Cys 


Leu 


Phe 


Lys 


Ser 


lie 










225 








230 










235 










<210> 112 
<211> 134 

<212> PRT 


























<213> Homo 


sapiens 






















<400> 112 


























Ser Ser 


Pro 


Val 


Val 


Cys 


Trp 


Gin 


Ser 


Leu 


Ala 


Phe 


Leu 


Ser Leu Trp 


1 






5 










10 








15 




Lys Tyr 


His 


Ser 


lie 


Ser 


Val 


Leu 


lie 


Ser 


Thr Trp 


Cys 


Ser Ser 


Cys 






20 










25 










30 




Val His 


Val 


Cys 


Leu 


Gin 


lie 


Ser 


Pro 


Phe 


Tyr Lys 


Asp Thr Val 


lie 




35 










40 










45 






Leu Asp 


Ser 


Gly 


Ser 


Phe 


Arg 


Pro 


His 


Leu 


lie 


Phe 


His 


Lys Asp 


Pro 


50 










55 










60 






lie Ser 


Lys 


Cys 


His 


lie 


Leu Trp 


Tyr 


Trp Gly Leu 


Leu Lys His 


lie 


65 








70 










75 








80 


Asn Phe 


Arg 


Glu 


Thr 


Asn 


Leu 


Asn 


Leu 


Gin Tyr 


Thr 


Ser Arg Met 


Glu 








85 










90 








95 




Glu His 


Gly 


lie 


Arg 


Leu 


Ser 


Gin 


Thr 


Gin 


Leu 


Leu 


Thr 


Phe Trp 


Phe 




100 










105 










110 




Ser Ser 


Pro 


Gly 


Gin 


Glu 


Thr 


Pro 


Ser 


Ala Gly Lys 


Leu 


Glu Thr Trp 




115 










120 










125 






Lys Thr 


Gly 


Leu 


Lys 


Thr 




















130 




























<210> 113 

<211> 229 

<212> PRT 


























<213> Homo 


sapiens 






















<400> 113 
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Bis Thr Asp Thr His Ser His lie His Thr Gin Ser Leu lie Lys Tyr 
15 10 15 

Met lie lie Phe Met Cys LyS Ser Phe Gin Gin He lie lie Phe Tyr 
20 25 30 

lie Arg Ala Cys Tyr Lys Glu Lys lie Tyr Gin Phe Glu Lys Gly Lys 
• 35 40 45 

Pro Leu Ser Arg Tyr Cys Phe lie Arg Thr Val Val Ser His lie lie 
50 55 60 

Ser Lys Leu Leu Met Lys Tyr Lys Thr Phe Thr lie lie Lys Ser Leu 

65 70 75 80 

Lys Arg Thr Lys Asn Lys Leu His Lys Leu Lys Ser Ser Val Ala Asn 

85 * 90 95 

Met Met Phe Cys Glu Leu Leu lie Val Tyr Val Cys lie Tyr Ala Trp 
100 105 .110 

Tyr Leu Pro Gly lie Cys Phe Met Phe Leu Arg Pro Gin His Cys Cys 
115 120 125 

Lys Arg lie Val Phe Pro Leu Leu Tyr Asn Tyr Phe Asp lie Ser Tyr 
130 135 140 

Asn Leu Pro His Glu Tyr Gin Thr Phe Tyr Arg Lys Tyr Leu lie Pro 

145 150 155 160 

His Ser Leu Ser Pro Ala Ala Phe His Val Cys Leu Val Lys Ala lie 

165 170 175 

Val Thr Lys Leu Pro Phe Phe Lys Glu Ala Ser Val Asn Gin Tyr lie 
180 185 190 

Ser Leu Ser Leu Phe Phe Tyr Val Cys Leu Ser His Thr Asn Thr Gin 
195 200 205 

Ala Asn lie Tyr lie Tyr lie Phe Asn lie Thr Asp Ser Phe Leu Ala 
210 215 220 

Val Leu Ser lie lie 
225 

<210> 114 

<211> 189 

<212> PRT 
<213> Homo sapiens 

<400> 114 



Ser 

1 


Leu 


Leu 


Asn 


Leu 

5 


Leu 


Phe 


Asn 


Met 


Asn 

10 


lie 


Ala 


Ser 


Leu 


Ala 

15 


Leu 


Phe 


Val 


Leu 


Thr 

20 


Leu 


Tyr 


lie 


Thr 


Phe 

25 


His 


Leu 


Phe 


lie 


Leu 

30 


He 


Cys 


Leu 


Tyr 


lie 

35 


Ser 


Ala 


Phe 


Leu 


lie Gly Asn 
40 


lie 


Leu 


Ser 

45 


Leu 


Ser 


Phe 


Tyr 


Pro 

50 


lie 


His 


Leu 


Leu Asp 
55 


Phe 


Glu 


Val 


Phe Lys 
60 


Leu 


Phe 


Val 


Phe 
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Asn 

65 


Val 


Asn 


Met 


Tyr Met 
70 


lie Gly Phe 


Lys 


Phe 

75 


Thr 


Ser 


Trp Leu Val 
80 


Phe 


Ser 


Val 


Tyr 


Ser 

85 


lie 


Tyr 


Tyr 


Ser 


Leu 

90 


Phe 


Pro 


Phe 


Ser 


Ser 

95 


Met 


Leu 


Ser 


Phe 


Gly 

100 


Leu 


lie 


lie 


Leu 


Leu 

105 


Lys 


lie 


Phe Arg 


lie 

110 


Ser 


Phe 


Val 


Val 


Leu 

115 


Phe 


Trp Leu 


lie 


Cys 

120 


His 


Leu Arg 


Leu 


Leu 

125 


lie 


Thr 


Val 


He 


Phe 

130 


Gin 


Val 


Thr 


Leu 


Tyr 

135 


His 


Phe 


Val 


His 


Val Tyr Lys 
140 


Thr 


Leu 


Gin 

145 


Gin 


Cys 


Thr 


Ser 


lie 

150 


Leu 


Cys 


Leu 


Leu 


Asn 

155 


Phe Arg 


Leu 


Leu 


Leu 

160 


Ser 


Ser 


Tyr 


lie 


Leu 

165 


Phe 


Leu 


Phe 


Pro 


Thr 

170 


Tyr Val 


lie Arg 


Pro 

175 


lie 


Leu 


His 


Cys 


Phe 

180 


Cys Val 


Cys 


Phe 


Lys 

185 


Lys 


Pro 


Ser 


Phe 









<210> 115 

<211> 242 

<212> PRT 
<213> Homo sapiens 

<400> 115 



Glu 


Glu 


Asn 


Ser 


Met 


Lys 


Ala Asp Lys 


Gly Arg Thr Glu Val 


Asn 


Gin 


1 








5 










10 










15 ' 




Cys 


Ser 


lie 


Asp 


Leu 


Gly Glu Asp Asp 


Met 


Glu 


Phe Gly Glu Asp 


Asp 








20 










25 










30 






lie 


Asn 


Phe 


Ser 


Glu Asp Asp Val 


Glu 


Ala 


Val 


Asn 


lie 


Pro 


Glu 


Ser 






35 










40 










45 








Leu 


Pro 


Pro 


Ser 


Arg 


Arg Asn 


Ser 


Asn 


Ser 


Asn 


Pro 


Pro 


Leu 


Pro 


Arg 




50 










55 










60 










Cys 


Tyr 


Gin 


Cys 


Lys Ala Ala Lys 


Val 


lie 


Phe 


lie 


He 


lie 


Phe 


Ser 


65 










70 










75 










80 


Tyr Val 


Leu 


Ser 


Leu 


Gly Pro Tyr 


Cys 


Phe 


Leu 


Ala 


Val 


Leu 


Ala 


Val 










85 










90 










95 




Trp Val 


Asp 


Val 


Glu 


Thr 


Gin 


Val 


Pro 


Gin Trp 


Val 


lie 


Thr 


lie 


lie 








100 










105 










110 






lie 


Trp 


Leu 


Phe 


Phe 


Leu 


Gin 


Cys 


Cys 


lie 


His 


Pro 


Tyr Val 


Tyr 


Gly 






115 










120 










125 








Tyr Met 


His 


Lys 


Thr 


lie 


Lys 


Lys 


Glu 


lie 


Gin Asp 


Met 


Leu Lys 


Lys 




130 










135 










140 










Phe 


Phe 


Cys 


Lys 


Glu Lys 


Pro 


Pro 


Lys 


Glu Asp 


Ser 


His 


Pro Asp 


Leu 



145 150 155 160 

Pro Gly Thr Glu Gly Gly Thr Glu Gly Lys lie Val Pro Ser Tyr Asp 
165 170 175 

Ser Ala Thr Phe Pro Ser Phe Gly Lys Pro Thr Val His Asn Thr Arg 
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180 

Asn Lys Arg Arg Phe Leu Phe 
195 

He Pro Phe Gin Ala Lys Val 
210 215 

Val Asp Lys Tyr lie Glu Glu 
225 230 

Gly Leu 



00196PCT1 . ST25 
185 190 

Asn Gly Pro Thr lie His Cys 
200 205 

Leu His Thr His Ala Leu His 
220 

Ala Gly Thr Gly Val Phe Pro 
235 



PCT/USO 1/1 1330 

Gin Thr 

His Lys 

Lys His 
240 



<210> 116 
<211> 206 
<212> PRT 
<213> Homo sapiens 

<400> 116 

Ser Gly Lys Thr Thr Pro Arg Asn Arg Leu Leu Leu Pro Pro Cys Lys 
15 10 15 

Pro Glu Ala Gin Leu Leu Ser Leu Glu Asn Arg Lys His Asn His Gly 
20 25 30 

Tyr Ser Glu Gly Gin Gly Gin Val Leu Cys Lys Trp Asp Cys Gly Gly 
35 40 45 

Gin Trp Glu Gly Phe Trp Gly Ser Leu Ser Cys Leu Cys Asn Trp Ala 
50 55 60 

Met Gin Pro Cys Lys Cys Gin Glu Thr Leu Asn Lys Thr Glu Pro Glu 

65 70 75 80 

Ala Asn Lys Lys Pro Ala Phe Thr Cys Ser Phe Pro Phe Cys Asn Glu 

85 90 95 

lie Ser lie Cys Thr Leu lie Trp Pro Thr lie Pro Gly Glu lie Ser 
100 105 110 

Trp Asp Val Ser Phe Val Thr Leu Asn Phe Leu Val Pro Gly Leu Val 
115 120 125 

lie Val lie Ser Tyr Ser Lys lie Leu Gin Val Cys Phe Leu Gin Val 
130 135 140 

Leu Pro Leu Asn Phe Thr Gin Ala Trp Gly Tyr Phe Cys Asn Leu Arg 

145 150 155 160 

lie Trp Gly Arg Arg Thr Pro Lys Ser Ser Arg Gin Leu Asn Leu Asp 

165 170 175 

Ser Leu Pro Arg Ser Thr Thr Leu Arg Lys Glu Arg lie Phe Leu Glu 
180 185 190 

Val lie Ser Leu Leu Cys Phe Leu Leu lie Thr Lys Val lie 
195 200 205 

<210> 117 

<211> 9 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<221> misc_feature 
<223> Peptide substrate 



<400> 117 

Ala Pro Arg Thr Pro Gly Gly Arg Arg 
1 5 
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